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THE WEEK IN IRON CIRCLES. 





All industrial plants throughout the country are busy 
and rushed. Pipe works are melting iron heavily; 
stove manufacturers have large orders; special foundries are months 
behind in the fulfillment of contracts, and rolling mills are pushed 
with work, many running over time to keep pace with orders. Asa 
consequence, some markets report a more liberal flow of orders for 
pig iron during the past few days. One of the strongest influences in 
favor of a firmer pig iron market is a decrease of 43,000 tons in the 
stock of iron at the furnaces during the monthof September. Another 
factor, already in force, is the advance of 25 cents per ton in prices 
by the largest Southern company, based upon large sales which cover 
the capacity of its various stocks for several months to come. 
As the consumption of iron continues unprecedented, and large 
consumers, like rolling mills and pipe companies, report an unusual 
amount of work on hand and in sight, the indications are for a steady 
trade for the Fall and the beginning of next year, with prices tend- 
ing toward a higher basis. The strength of the market is unusual, 
and when one considers the tightness of money, and now that the 
natural demand has caused a firmer feeling, notwithstanding the 
closeness of money, it is felt that there are no other serious obstacles 
to overcome and check, and there will continue a strong feeling for 
several months tocome. The strength of the financial situation in 
almost every department has been shown to a gratifying extent by 
the events of the past few days. The market has been strengthened 
in many respects by the removal of the threatening uncertainty 
which has hung so long over Wall street, and has put a stop to the 
fears of panic and general liquidation which at one time prevailed. 
Active buying is reported in the Chicago market, Northern and 
Southern coke brands being largely in the lead. Lotsof 500 to 1,000 
tons have been freely booked and the result is that the sales of the 
week foot up a good sized tonnage. Silveries and soft irons have 
also moved in large blocks, one or two of the Ohio furnaces having 
come into the market and forced sales at from 50 cents to $1 per ton 
concession. ‘There has been some movement of Tennessee charcoal 
irons, but, for the most part, both Southern and Lake Superior char- 
coals have been quiet. Indications, however, all point to consider- 
able buying of the latter during the next sixty days. The condi- 
tions which ordinarily produce a strong and advancing market seem 
to be present in the Pittsburgh market, and yet pig iron does not 
advance, but isweak and neglected. Possibly achange for the better 
may be nearer at hand than many generally suppose it to be. 
At Detroit there is an increased demand for low grade Southern 
ron. Jackson County silveries are scarce at full figures. Lake 
Superior charcoal has shown but few transactions, the larger buyers 
having already placed all or nearly all of their orders, the delivery of 
Which will generally be completed by December rst, the close of 
navigation. Manufactured iron of nearly every description is in 
good demand at firm figures, and prompt deliveries hard to obtain, 


General Features. 








St. Louis again reports a fair aggregate of business during the week, 
and undiminished activity on the part of local consumers. Southern 
furnaces are now statistically in a stronger position than at any time 
during the year, and an early rise in prices would scarcely surprise 
any one. The fact that consumption seems to be a little in excess of 
production has, our Louisville correspondent writes, caused one or 
two Southern companies to advance their prices 25 cents, making 
grey forge on the basis of $10.75 at furnace. It is felt that this price 
can be maintained and that sales at $11 for grey forge will be made 
before long. At the present time the indications at Buffalo point 
toward an increased firmness in tone for the pig iron market. 
There is an entire absence of uniformity of prices, a great variety of 
quotations being given for different brands which are of the same 
general character. 

The end of the shipping season is in sight and at least 
two vessel owners who preferred to send their craft 
wild all the season rather than tie them up with charters, have made 
arrangements to lay up their floating property as fast as it arrives in 
port, here or elsewhere. The reason given for this step is the 
extremely low rate offered for ore freights on the one hand, and the 
corresponding saving in fixed charges and the cancellation of marine 
insurance accruing from the cessation of business before November 
1st. ‘Those ore producers who hold their fleet charter are crowding 
down all the ore they can, and it will puzzle more than one to hill 
their engagements. One thing has transpired through all the busi- 
ness flurries of the past three months, and that is the well-grounded 
opinion that ore sales should be confined to their proper season. All 
the troubles that have befallen the trade this year may be directly 
traced to the hasty and immense sales made last Fall. To be sure, 
they were induced by the eagerness of the consumers, and the simul- 
taneous demand for ore, coming, as it did, from every quarter, was 
responsible for the advance in the price. Indeed, the ore men might 
just as well have asked half a dollar more than they did, and got it, 
too. There was a strange uneasiness among the makers of pig iron, 
and they seem bound to buy up all the ore in sight. The result has 
been disappointing to both producers and consumers. It may be 
put down as a solid fact that the ore to be consumed in this market 
next year will not be sold until after the opening of navigation in 
1891, unless, indeed, some furnaceman is anxious to try the lesson of 
this year over again. During the prosperous season of three years 
ago no ore was sold until well into June, and the chances are that a 
similar condition of affairs will prevail in 1891. 

No improvement can be noted as to prices, and but 
little in the activity ofthe local market. Sales continue 
small in extent, and for short delivery only, since the furnace inter- 
ests are no more willing to sell for long future delivery at the market 
rate than the consumers seem anxious to buy. If pig iron, which is 
sold to-day at or below cost, were to be offered two dollars a ton 
cheaper, some of the consumers would immediately foresee some great 
calamity ahead, and would decline to buy. The market is suffering 
from want of confidence in its stability, and such bears as speculate 
in pig iron are pounding the market for all there is in it. The con- 
sumption continues without abatement, and the stocks held 
by the Western Pig Iron Association hardly represent a two weeks’ 
supply. Under the circumstances there is good ground for belief 
that the necessities of some large consumer will compel him to enter 
the market against his will, and as the sensitiveness of the trade will 
quickly reflect the influence of some such transaction, the furnace- 
men will not be slow to take advantage of the turn. 

If the market is quiet, it is so for the only reason that 
there is nothing left to sell, at least for delivery this 
year. Fora month past the mills have been crowded with orders, 
and no advance in price seems able to stop the upward movement. 
The demand is as strong as ever, and the large dealers cannot get 
sufficiently ahead to fill their broken stocks. Bar iron sells at $1.85 
out of store, black sheets are away out of sight, and every product in 
the steel line is largely in demand, 


Iron Ore. 


Pig Iron. 


Merchant Iron. 
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SUBSIDIES AND SHIPBUILDING. 


This is what 7he Jron Trade Review said last week in the course 
of an editorial on the subject of American shipbuilding and the new 
tariff law: 

Encouragement the shipbuilding industry of the United States certainly 
needs; but the encouragement afforde dby the new tariff law falls far short of 
accomplishing the result desired. The experience of every great maritime 
nation confirms the wisdom of Great Britain’s liberal policy in this matter, and 
the United States will have to follow suit if it would regain its once proud 
position. 

And this is what the Cleveland Press says in reply: 

England encourages shipbuilding by a free trade policy that has made her 
the chief mart of the world. That policy makes business for ships, and 
coupled with maritime regulations of the most liberal sort, accounts for the 
ships. We suppose the Review has reference to subsidies when it speaks of 
England’s “liberal policy.” Will the Review state the annual amount paid by 
the English Government to shipowners and for what purpose it is paid? 

Very gladly. From 1854 to 1860 England spent $36,000,000 in 
building up her steam merchant marine. During our war she cut 
off many of her subsidies and reduced others, because of the absence 
of competition, until in 1865she paid less than at any time since 1849; 
but the following year she saw the danger of revival of competition 
from the United States, and at once began to increase the compen- 
sation to her steamers. The United States did nothing until 1870, 
when a small subsidy was granted the Pacific Mail Company by our 
Congress. Fearing that this policy would become general, England 
increased her subsidies until they reached over $6,000,000 a year and 
kept them at that figure until the United States in 1873 abandoned 
her policy, when England returned to her old system. In 1854 Eng- 
land had 300,000 tons of ocean shipping. Since that time she has 
spent $225,000,000 in the form of subsidies for the avowed purpose of 
extending her commerce, and now has over 7,000,000 tons. In 1888, 
England gave in mail pay to her ships $3,184,874. Besides this she 
gave in naval reserve subsidies, in 1888, to the amount of two or three 
hundred thousand dollars, and, in addition, paid a portion of the wages 
of the officers and crews of such vessels as are enrolled in the list of 
the royal naval reserve. 

But Great Britain is not alone in the policy of granting subsidies 
for the building up of a merchant marine. Canada pays $730,000 per 
annum in the way of subsidies and compensation for mail carriage. 
During the past twenty years, France has paid $90,000,000 in subsi- 
dies to her shipping. In 1888 Germany paid $2,084,410 in subsidies, 
besides $1,047,200 for mails transported, or $3,134,610 in all. Spain 
pays in subsidies over $1,000,000 per annum; Brazil, about $2,000,- 
ooo ; and so on down. 

During this period of subsidizing by foreign powers, the United 
States, without such encouragement, has fallen from second place 
among the maritime nations in 1860, when she carried 84 per cent. of 
her own commerce, to the pitiable fraction of only 14 percent.! In 
the meantime we are paying $150,000,000 a year on our carrying 
trade, thus giving employment and profits to hundreds of thousands 
of foreigners, where our own people might be engaged. 





“AN AMERICAN RAID ON BRITISH CAPITAL.” 


One of our esteemed English contemporaries has obtained posses- 
sion of the great big and exclusive ‘‘fact’’ that ‘‘shrewd Americans 
are already arranging for a raid upon British capital,’ and it fully 
expects that, among other things, “money will be wanted to establish 
tinplate works in America.” It is convinced “that the Protect- 
ive Tariff will be followed bya reaction in favor of Tariff for revenue 
only, and that one of the first acts of the next Government in the 
States will be to undo the mischief which the McKinley Bill will 
have inflicted, not on British interests, but on American trade.” 
After evolving this stupendous prophecy, it goes on to caution its 
readers “to regard with the greatest suspicion every manufacturing 
enterprise seeking its capital in this country (England).”’ It regrets 
to see it stated in some of the papers ‘that Americans are lavishing 
their hospitality on the members of the Iron and Steel Institute, 
with the ulterior object of securing their good offices in obtaining 
British capital for American enterprises.’’ “This is an ungenerous 
insinuation,” it adds, “ but we fully anticipate that not a few of the 
travelers will return with plans and projects of a more or less feasible 
nature, to carry out which large sums of money will be needed.”’ 

It is our painful duty to confirm this suspicion on the part of our 
vigilant London contemporary. At the recent New York meeting, 
the Hon. Abram S. Hewitt was overheard to remark to Sir James 
Kitson, that he had a corner lot in one of the Southern boom towns 
which he would sell at a sacrifice, while at Pittsburgh, Mr. Andrew 
Carnegie, in a sudden burst of confidence after dinner, offered Sir 


John G. N. Alleyne to trade a few shares of stock in his big steel com- 
pany for acastle on the Clyde. It is, moreover, currently reported that 
Mr. Jeremiah Head returns to England with his inside coat pocket 
on the point of bursting with a proposition from the Bungtown Plow 
Shop to sell out to an English syndicate on the basis of 5,000 cents 
on the dollar. Our London editor does well to caution his com- 
patriots against a country where schemes of this sort grow on every 
bush. 





CANADIAN BESSEMER ORE. 

For some time past it has been claimed in certain Canadian cir- 
cles that good Bessemer ores from that country could be laid down 
in Cleveland at $3.90 per ton. This assertion naturally called forth 
comment, especially on the part of the Free Trade press of the United 
States, and the question at once arose whether the statement was 
true. The answer of 7he /ron Trade Review was, that, whether true 
or not, it had never yet been demonstrated. Reverting to the sub- 
ject, and our comments as above the Canadian Manufacturer, in its 
current issue, says: 


We have frequently stated that a certain good Canadian Bessemer ore 
could be laid down in Cleveland for $3.90 per ton; and in our last issue we 
gave the result of six analyses of this ore, one made by Prof. E. C. Chapman, 
of Toronto, and others by well-known chemists and metallurgists connected 
with some of the most important steel works in the United States. These 
analyses showed the presence of from 64.26 to 69.99 per cent. of metallic iron, 
but faint traces of phosphorus, from 1.96 to 4.5 per cent. of silica, and but 
slight traces of sulphur. These analyses demonstrated that this ore was of a 
very superior quality, and well suited for the manufacture of Bessemer iron 
and steel. We also showed that this ore bed contained at least one million 
ton of such ore within one hundred feet of the surface. 


So far so good. Concerning our statement that the only Cana- 
dian ores thus far laid down at Cleveland were too full ot sulphur for 
use in our blast furnaces, the Wanufacturer says: 


It is not claimed that all Canadian iron ores are free from sulphur, nor is 
it denied that there are ores in the vicinity of the bed alluded to that are thus 
contaminated. Itis exceedingly unfortunate that some years ago some of 
these sulphurous ores were sent to Cleveland, wtih the result that Canadian ores 
generally are supposed to be of this undesirable character. There are numer- 
ous ore beds in Canada producing as desirable ores as any mined in the Lake 
Superior region; and Canada is now suffering from the attempts made by 
some unwise men several years ago to palm sulphurous ores upon prospective 
investors as strictly first-class Bessemer ores. 

But regarding these sulphurous ores, it is clear that they are of great value, 
and that the cost of desulphurization of them is but a small matter. Dr. S. G. 
Valentine, of Lebanon, Pa., in a paper read by him before the American Insti- 
tute of Mining Engineers, at their meeting last year at Ottawa, stated that 
over 1,500,000 tons of sulphurous iron ores were consumed annually in the 
United States; that this large consumption had led to a search for the best 
methods of desulphurization, in order to make this class of material more 
available for the manufacture of a good quality of pig iron, and that the 
desired result could be obtained by the use of the Davis-Colby roast kiln, at a 
cost not exceeding 25 cents per ton where fuel is cheap. 


In conclusion our Toronto contemporary refers to a paper read 
by Mr. T. D. Ledyard, of that city, at a recent meeting of the Ameri- 
can Institute of Mining Engineers, in which he protests against the 
habit which has prevailed in some quarters of characterizing all Can- 
adian ores as titaniferous and claims that Oatario contains many 
ores perfectly free from titanium. We certainly trust that our next 
door neighbor may find plenty of good Bessemer ores, and we have 
no objections to their being laid down in Cleveland at $3.90 per ton 
—but it hasn’t yet been done, and there seems to be no immediate 
likelihood that it will be done. 





PROOF, PIG IRON AND PERVERSITY. 

As against the voluminous testimony printed from time to time 
in The Iron Trade Review, going to show that the pig iron storage 
system in England has been attended with great evil to the iron 
trade, the 7vadesman, of Chattanooga, offers to print English testi- 
mony on the other side of the question. We call upon it to print 
this testimony alongside the comments of nearly all the leading 
English iron journals and many of the most distinguished iron men 
of Great Britain in opposition to the system. We do not recall ever 
having seen either kind of testimony in the columns of our Chatta- 
nooga contemporary. Let it print what it has in hand in favor of 
the system, and also give its readers, for the first time, the benefit of 
the high testimony against it. 

The 7radesman also has the temerity to assert that “ not a line 
of proof has been produced to show that the American Iron Warrant 
Company is essentially, or even incidentally, a speculative concern.” 
It is entirely correct as to its own columns—not a line adverse to the 
pig iron warrant company has ever been printed by the Chattanooga 





mouthpiece. But it has not been for want of material, nor can it 
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justly be claimed that its attention has not repeatedly been drawn to 
the evidence on this point. It has either forgotten all that has been 
printed on this subject or it willfully ignores it. We need only refer 
to the literature of the warrant company itself and to that of its 
chief ally, the New York Metal Exchange, in proof of what we 
assert. No doubt the 7vadesman has been regularly in receipt of 
these documents, so that its position is all the more indefensible. 

It is not the fault of the manipulators of storage warrants that 
they have not yet obtained a grip upon the iron markets of the 
country. The reason lies in the good sense of the iron men of old 
and substantial sections. They will have none of it. 





GOVERNMENT STEEL TESTS. 

The representatives of various steel plants, in conference with 
the Secretary of the Navy, last Thursday, were not altogether unani- 
mous in claiming that the present Government steel tests are unrea- 
sonably severe, though the complaints from some quarters were plain 
and outspoken. For instance, the representative of the Union Iron 
Works, of San Francisco, asserted that the present policy of the Gov- 
ernment had a tendency to discourage, rather than foster, a new 
industry. It was a shortsighted policy on the part of the Govern- 
ment to exact conditions which were destined to confine the work to 
a few establishments. He was prepared to show that the Depart- 
ment paid more for its material than private purchasers, who insisted 
only on reasonable merit. He asserted that the Government paida 
double price for material, without securing a proportionate increase 
in quality. The Solid Steel Casting Company of Alliance, O., on the 
other hand, said that the specifications were not a source of 
annoyance to them. The delays were such as were liable to 
overtake any imperfectly equipped establishment. The remedy 
would come with the completed plant. The bulk of the testimony, 
however, was that the present requirements, though not felt so 
severely since the improvement in processes of steel casting, should 
be modified to some extent. It is to be hoped that the Steel Board 
will adopt a more liberal policy in the near future. 





SCOTCH FURNACEMEN AND SUNDAY WORK. 

A curious phase of the labor trouble in Scotland is the attitude 
of the blast furnacemen toward Sunday work. The men ask for the 
Sabbath as a day of rest, and, failing in this, they demand “ time-and- 
a-half’’ payment for their services on that day. The London /ron 
and Steel Trades Journal, commenting on this, remarks that, “in 
their plea for ‘ Sabbath rest’ the men ought to strike a popular chord 
in Scotland; but their willingness to work if the masters make it 
worth their while suggests that they are not urged by religious prin- 
ciple to stand out against Sunday work.” There is no doubt that 
the position of the workmen would have been greatly strengthened 
had they left off the alternative proposition, since the love of a rest- 
day is deeply implanted in the heart of the average Scotchman. The 
proprietors of one concern, not connected with the others, and being 
free to act for themselves, have agreed to slacken the blast on Satur- 
day nights and run out no iron on Sundays. If the associated mas- 
ters carry their point, probably the striking men will return to Sun- 
day work, though years ago the furnaces there were never tapped on 
Sunday, and casting on the seventh day of the week is in this 
instance a comparatively recent innovation. 





An Electric Power Hammer. 

Charles J. Van Depoele, who has been prominently identified with the 
development of electrical traction for street railway purposes, has devised an 
electric power hammer which represents a radically new application of electro- 
magnetic principles. In general design the hammer is quite similar to the 
steam hammer, with its vertical cylinder mounted upon an arched frame, and 
the rising and falling piston by which the hammer-head is carried. The 
novelty of the apparatus lies in the substitution of electro-magnetic power for 
steam by a slight and very simple modification of the mechanism. The piston 
is of magnetic material, and the cylinder is composed of a series of coils 
through each of which an electric current may be passed separately. The 
apparatus is virtually an immense electro-magnet, the cylinder being the coil 
and the piston answering to the core. The passage of an electric current 
through the coils forming the upper part of the cylinder raise the piston into 
the magnetic field thus created. By cutting off the current and simultaneously 
transferring it to the lower coils of the cylinder the piston is released and its 
descent is accelerated by the magnetic attraction created below. Asa mag- 
netic field can be created in any of the series of coils the blow may readily 
be shortened or lengthened as desired. The current is controlled by levers 
and connections identical with those used on an ordinary steam-hammer. 
The absence of the steam-pipe is the only feature distinguishing the machine 
from the common steam-hammer.—[Philadelphia Record. 





TRON collars for horses subjected to exceptionally heavy work are fast 
coming into general use, 
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PROTECTION FOR BRITISH SHIPS. 


Following is an interesting letter written by Mr. Wm. W. Bates to the 
American Economist, showing how the British commercial fleet is developed 
by protection given by the British Lloyds insurance institution: ‘“ The dis- 
tinctive feature (of the British protection) is the partiality shown to iron and 
steel tonnage built or owned abroad. This feature is best seen in the table, 
where it is shown that nearly one-fifth of the tonnage registered at Lloyd’s is 
disclassed. Nearly seven-tenths of the foreign wooden sail tonnage is dis- 
classed, but of the British iron and steel sail tonnage less than one per cent. 
That is to say, the British metal tonnage is kept on class until it is lost at sea 
or broken up ashore, but foreign wooded tonnage either has no class given, or 
has its class taken away many years before it is worn out or unsafe. Following 
is the table showing the number and gross tonnage of United Kingdom, 
Colonial and foreign vessels classed and disclassed in Lloyd’s Register for 
1890-91 : 




















Classed Disc'assed Percentage 

Description of tonnage. tonnage. tonnage. disclassed. 
British steamers, steel 25,818 8.80 
British steamers, iron 791.442 15 96 
British satl, ste 1............. 8 100 0 03 
British sail, irom........ -..0cce-..- 11,728 0.70 
British sail, wood...............-....5 233,925 312 738 57.20 

Col:nial steamers, steel........... 75,831 19,828 20.7 

Colo 1is1 steamers, iron... 7 67,158 59.643 47.co 
Colonial sail, sieel........... Teer ew 1,283 100.00 
Colonial sail, iroa.... ~~ spe 5,500 20.10 
Colonial sail, WOO........00..-.ce00 39,322 75,702 65 30 
Foreign steamers, steel............. 546,242 48,195 8.15 
Foreign steamers, iron............ 922,071 535,881 36 89 
Foreign s:il, steel.... — © fren > > hie 
Fo e’gn sail, iron..... 20.046 8.28 
Foreign sail, wood... 115,731 265,400 69.89 
TED icstctintierniomerans 10,000,778 2,365,604 19.13 


Grand total...............0+.++...12,366,382 


“The object of the favoritism shown by the table is not only manifest, but 
unmistakable. It is to influence the use of British built and owned metal 
tonnage, and to discourage the use of foreign-built and especially wooden 
tonnage owned abroad. By Lloyd’s system all metal vessels are classed on the 
letter A, while wooden vessels are assigned to A and lower letters. And while 
wooden vessels have a rating in ‘years’ and lapse from grade to grade, metal 
vessels have no years and do not lose character in the Register with age and 
weakness. No system of inspection or classification could be more unfair; 
and all the other systems in the world are feeble in comparison with Lloyd’s. 
The sea-going tonnage of the world is 22,151,651 tons, of which 12,366,382 tons, 
or 55-8 per cent., is registered in Lloyd’s book. It may be estimated that the 
patrons of Lloyd’s Register do seven-eights of all the ocean underwriting, 
hence the power of this British institution, by partiality to British shipping, to 
induce and protect its employment, which is done by differential rates on 
hulls and cargoes. These differential rates are often so severe as to condemn 
good foreign ships, American especially, to idleness and rot, while inferior 
British tonnage has constant employment. All at times the differential rates 
springing from the inspection policy of Lloyd’s take the places of differential 
duties on tonnage and cargoes, in former times depended on to protect British 
shipping from foreign competition,but now abolished, done away in the interest 
of ‘reciprocal liberty of commerce,’ it is said. But the British Lloyd’s system 
of protection has only been set up since free shipping was adopted. Soit is 
clear that Great Britain has a protected marine, the same under free-trade as 
protection, flourishing by discrimination, and by not giving to foreigners their 
equal and just dues in the inspection, classification and insurance of hulls and 
cargoes. ”’ 





Improved Tinplate Process. 


Among the abstracts of British patent specifications as published is men- 
tioned an improved tinplate process, gotten up by I. Bang and A. Ruffin, of 
Paris, France. It is usual to cover the bath of molten tin used to coat the plates 
by a layer of oil or tallow, for the purpose of preventing the oxidation of the 
tin both in the bath and on the plates when they are removed and are hot. The 
use of this oil has many serious disadvantges; it is a constant danger of fire, 
and has to be removed from the plate while it is still hot by an expensive 
scouring operation. If the grease is removed from the plate too early in the 
process the coating of tin assumes a blue and yellow tint, losing its brilliancy. 
A complete removal of the grease has to be effected generally by a final cleans- 
ing with turpentine. By the application of the invention to the process of 
tinning the oil is dispensed with. The tinning is conducted in a chamber 
deprived of free oxygen, but filled with a carbonaceous gas or air deprived of 
free oxygen by bringing it in contact with incandescent fuel. The chamber 
in which the process is conducted has a glass top to observe the operations, 
and has enclosed in it the tanks containing the hydrochloric acid and molten 
tin. The dipping is conducted by manual labor, leather sleeves being pro- 
vided in the top of the chamber through which the men thrust their hands 
and manipulate the plates. An endless chain conducts the plates, after they 
are dipped, to aseries of cooling chambers before they are exposed to the 
atmosphere. 





A MAN of truly heroic make was Dr. Samuel Gridley Howe, whose life-story 
is told by his daughter, Mrs. Florence Howe Hall, in the November Wide 
Awake; the article takes its title, ““A Modern Hero,” from Whittier’s noble 
poem of which Dr. Howe was the subject; the article is accompanied by a 
portrait of this great champion of the blind and of all distressed souls, painted 
in his young manhood by Miss Jane Stuart, the daughter of Gilbert Stuart, the 
artist. “Golden Margaret,” by James Purdy, an episode of the Civil War, is 
the initial story of the number; further on appears a Southern dialect tale of 
great strength, “ Lucy Pervear,” by Margaret Sidney. A Western story, “ How 
Tom Jumped a Mine,” is from the pen of M.E.S. Stickney. Wide Awake is 
$2.40 a year, D. Lothrop Co., Publishers, Boston, 
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IRON ANDSTEEL MEN IN COUNCIL. 





We continue herewith the resume of papers read before the British and 
American engineeriug societies : 

PROGRESS OF GERMAN PRACTICE IN THE METALLURGY OF 
IRON’AND_ STEEL SINCE 1876, WITH SPECIAL 
REFERENCE TO THE BASIC PROCESS. 

BY DR. WEDDING. 

[After an exhaustive review of the German iron industry, the speaker said :] 
In conclusion I may be permitted to say that the outlook for our German 
iron and steel industry is neither all brightness nor all shadow. On the other 
hand, the patent law of 1877 and the tariff law of 1879 have greatly stimulated 
industrial activity and technical progress in this business, and the Thomas 
process, coming just at the right time, has made us independent of other coun- 
tries for our raw material. On the other hand, the severity of military duty, 
both withdrawing and estranging from labor for three years every strong and 
healthy workman, and the compulsory contributions required by law from 
employers for the insurance (life and accident), medical care and pensioning 
of employes, constitute patriotic and philanthropic burdens, which we must 
needs feel in competition with other countries not similarly handicapped, 
But the iron masters of Germany make no complaint. On the contrary, 
purred rather than daunted by difficulties, they mean, by increased vigilance, 
energy, economy, technical skill and continuous scientific researches, to main- 
tain the honorable rank of the German Empire among the iron and steel pro- 
ducing nations of the world. 





THE DARBY PROCESS OF RECARBURIZATION. 
BY A. THIELEN. 

[The process was that invented by Mr. John Henry Darby, Managing 
Director of the Brymbo Steel Works, and in part was described as follows :] 

Having attentively remarked an increase of carbon which took place in 
two pieces which had been treated in the coal fire for welding, he brought 
fluid steel into intimate contact with solid carbon, the result being a rapid 
absorption by the steel. Supported by this experiment, he founded on it his 
patented process by which fluid steel can be carburized by filtration through 
pieces of carbon, preferably in the form of graphite or wood charcoal, etc. 
This consists of a sheet iron cylinder, open at the top and closed at the bottom 
by a plate pierced with numerous holes, the whole being lined with refractory 
material. It is filled with the carbonaceous material and inserted either 
between two steel ladles or between the Siemens furnace and the steel ladle. 
The fluid steel takes its way through the interstices of the pieces of carbon, 
and is thereby brought, by apsorption of the carbon, to the wished-for per- 
centage of carbon. 

During the month of July, there was effected in the carburizing process 
another modification, which considerably improved one of our leading 
articles, viz.: tyres. We use for the manufacture of tyres small ingots con- 
taining sufficient material for one tyre, which, after being hammered into flat 
disks, are perforated in the middle, this perforation being enlarged before the 
disk is reheated before rolling. This method requires that the surface of the 
ingots is without any flaws, and it must be, as well, without any pores, as all 
deficiencies can be seen afterward in the finished type. The Siemens-Martin 
steel obtained by the carburization process does not show immediately after 
the casting an absolute even surface. The carburized material was therefore 


taken as material for tyres. 





INTERNATIONAL STANDARDS FOR THE ANALYSIS OF 
IRON AND STEEL. 
BY PROF, J. W. LANGLEY. 

[This paper presented some of the results of the work of the American 
Committee, concluding as follows :] 

The most important discovery made by the committee in this work per- 
tains to the variable action of the double chloride solutions. This apparently 
throws doubts on the reliability of all carbon determinations previously made 
by this re-agent, since they show variations on the same steel lying between 
1.016 and 1.150. When the degree of acidity is kept constant, the apparent 
quantity of carbon found is affected by the mode of preparation of the double 
chloride, by its age, and by the number of times it has been crystalized. A 
carbon sponge derived from a double chloride solution does not appear to 
lose any carbon by drying at a temperature under 100° C., but loses if the heat 
is higher. The problems now before the committee, as suggested by the 
above results, are: The determination of carbon in steel by some direct pro- 
cess not involving the use of double chloride ; the direct combustion of finely 
divided metal in oxygen or chromic acid is one of these, or by fusion in a mix- 
ture of bi-sulphate and bi-chromate of potash. The determination, if possible, 
whether a neutral or alkaline double chloride liquid may not dissolve a por- 
tion of the carbonaceous residuum, and thus lead to results which are too low. 
The determination whether the addition of acid simply prevents this tend- 
ency, or whether the use of acid may not favor the separation of pre-existing 
organic matter in the liquid, and its retention by the carbon sponge, thus 
leading to results which are too high. The investigation of the cause of the 
influence of repeated crystallizations of the double chloride,on the apparent 


quantity of carbon. 





IRON ORES OF THE UNITED STATES. 
BY PROF. I. STERRY HUNT. 

Up to the present time, it may be said that the iron industry of the United 
States is confined to the great region drained by the Mississippi and Ohio 
and their tributary rivers southward toward the Gulf, by the northern chain 
of lakes discharged by the St. Lawrence, and to the Atlantic mountain belt, 
whose drainage waters find their way by more direct channels to the Atlantic. 
The great physical features of this eastern half of the North American conti- 





nent are remarkable. Between the eastern front of the Cordilleras in 
Colorado and the mountains of the Atlantic belt and the Appalachians, which 
stretch from New England and Eastern New York to Alabama, spreads the 
vast region traversed by navigable rivers, from Lake Superior southward to 
the Gulf of Mexico and eastward to the Gulf of St. Lawrence. In one place 
alone is the great Atlantic barrier btoken. This is where the tidal and navi- 
gable waters of the Hudson river traverse the Highland, and, permitted by 
the sinking away of the Appalachians in Southern New York, connect the 
waters of the Hudson, through the Erie Canal, with those of Lake Erie, and 
through Lake Champlain with the St. Lawrence, affording a system of internal 
navigation which must always give to the City of New York a commercial 
supremacy on our Eastern shores. 

The Taconian ore deposits from Lake Superior firetihed in 1887 over 44 
per cent., and with those from the Cornwall mine, and the brown hematites 
of the Appalachian valley, considerably over one-half of the total iron product 
of the United States. 





A NEW PACKING. 





What the steam user and engineer wants in the way of packing is a soft, 
yet flexible, elastic, durable packing, which, by reason of its elasticity, will 
keep tight without friction. Long experiment has demonstrated that flax 
makes the best covering, for the reason that it holds the moisture, or condens- 
ation, better than any other fabric, thus making a better lubricator; and for 
this reason it is not nearly as liable to burn or char, or become hard or rigid 
under the action of either heat or water. Several good features are embodied 
in the “Sensible Automatic” packing, illustrated herewith, which is manu- 
factured by the Sensible Automatic Packing Co., 63 South Canal street, 
Chicago, Ill. This packing is called “sensible” as it is made elliptical, so has 


Patented Dec. 27, 1887. 





AFTER USING. 


BEFORE USING. 


the correct principle; “automatic,” for the reason that while it decreases in 
size one way, it expands in the other, under the action of heat, or, in other 
words, it does its work automatically. The core of this packing is made of 
pure (red and grey) Para rubber, covered with layers of the best soft long- 
fibre flax, which holds the moisture thoroughly. The lubricant is composed 
of Japanese wax, which is not affected by the action ofseither steam, water, 
ammonia, oils, alkalies or acids. This featureis essential to users of packings 
for any purpose. For these reasons the “Sensible Automatic” packing is said 
to be the very best for all steam or hydraulic purposes made. It is placed on 
the market in the usual sizes, ranging from one-quarter inch upwards. 





Suez Canal Trattic. 

During the year 1889, 3,425 vessels passed through the Suez Canal. The 
total freight carried amounted to 6,783,187 tons, showing an increase of 
143,000 tons over 1888, and the number of passengers was 180,000, showing a 
falling off of 3,300. The gross traffic receipts were 66,313 302 francs, against 
65,242,021 franes in 1888, and the net profits for the two years amounted to 
37,212,821 and 36,271,247 francs, respectively. The number of ships passing 
through the canal at night by the aid of electric light steadily increases year 
by year. In 1887 there were 395; in 1888, 1,611, and in 1889, 2,445. During the 
early part of 1890 the number had already risen to 1,800. By traveling at 
night, as well as during the day, the average duration of the passage through 
the canal is 22's hours. The shortest passage yet made consumed 143/ hours. 





Foreign Imitation of American Knives, 

The importation of foreign goods stamped as if manufactured in the 
United States ought to have been stopped long ago. Under the guise of home 
production, the country has been flooded with worthless articles which no 
reputable manufacturer here would attempt to compete with. A very fruitful 
commodity under this head has been the pocket knife, bearing an American 
imprint of some nondescript company, but made of inferior materials in Ger- 
many or wherever the cost of labor is buta pittance. That our manufacturers 
engaged in this industry should have felt the injurious effects of such nefari- 
ous practices is not surprising, and we shall gladly hail the day when it will 
no longer be possible to perpetrate them.—[American Merchant. 





Steel Rails on the Installment Plan. 

The /ron Age reports the formation of a company for the purpose of sup- 
plying steel rails to industrial enterprises on the installment plan. It is pro- 
posed to supply the rails for a stated cash payment of 20 to 25 per cent. of the 
cost, and monthly payments during a period varying from two to five years. 
Until the purchase has been finally consumated, the title to them remains with 
the seller. Such a rail trust, if we may so term it, is likely to prove a very 
convenient matter to those embarking in industrial ventures without the 
means to purchase for cash, and without the facilities which bond issues afford 
to those who embark in the construction of chartered railroads. 





A Catro telegram says the Government has decided to build a bridge 
across the Nile between Mansourah and ‘Talkha, connecting the railway 
between Zagazig and Alexandria, thus shortening the distance, The estimated 
cost is £30,000, The work will be given out to contract, 
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AMONG ‘THE IRON MINES. 


Lake Superior Mining Notes :— 


MARQUETTE RANGE. 

Men and teams are grading an extension to the stock-piles of the Lake 
Superior hematite; this would indicate a larger output for next year than ever. 
A new trestle is also being erected from the western-most shaft, rising south- 
east to conneet with the new stock-yards above mentioned. When the lake 
shaft reaches ore, there will be three unky shafts down upon the deposit, and 
the output will, of course, be correspondingly large. The basin of Lake 
Angeline will shortly produce such a prodigious amount of ore as to astonish 
even the world-renowned Norrie. There are now in process of sinking six 
shafts upon its classical shores. By next season these will have reached the 
mineral and the product will then be measured only by the demand. Exten- 
sive mining from these shafts cannot be conducted with safety, with the body 
of water nowin the lake above the miners; therefore, it is a necessity that 
the lake should be drained of its contents, and preliminary steps toward this 
are already taken. When it is remembered that the hematite has been work- 
ing for twenty years, most of the time full force, and yet not two thousand 
feet in length of the lenz mined out, one can estimate the years and labor 
required for mining out the whole basin. One can safely “bank” upon the 
future of the ore industry in this vicinity, and none need fear for the pros- 
perity of the mining industry ’till long after the expiration of the twentieth 
century.—[Record, Ishpeming. 

The Marquette J/ining Journal, in speaking of the Schlesinger location 
at Negaunee, says: The surface workings, whei the mines were first pur- 
chased by the present owners, were confined to the low valley extending north 
and south for a quarter of a mile, but have so encroached on the picturesque 
hills about as to entirely change the appearance of the place. There are now 
employed at the mines over 1,000 men, which force will contiuue at work all 
Winter. A large gang of mechanics are now engaged in building large 
trestles and ore platforms on which ore will be stocked during the Winter. 
In view of the limited space available for stock-piles, every ton of ore mined 
will contintie to be shipped until navigation closes. The principal trouble 
that the company is experiencing is from the constant settling of the ground, 
though this does not interfere with the heavily timbered drifts below the sur- 
face. Just before the syndicate purchased the property last Summer, an 
immense cave-in occurred, which left an oval hole nearly an acre in extent, 
and since then all the ground about the place has been slowly settling. In 
two or three instances the switch tracks are so disturbed by this that trains 
have to move over them at a very slow rate of speed, although the work of 
leveling over and filling in the gaps is constantly going on. 

The stock-piles at the Cleveland have been pretty well exhausted, except- 
ing at the Cleveland hematite. Here the big steam shovel is now in operation, 
and there is considerable ore to be unloaded. The old Saw Mill shaft at the 
Cleveland will be robbed of its pillars next Winter. The dirt covering the 
ore will be milled from the surface into the mine, and the pillars attacked 
from the top, the open-cut system being adopted. There is considerable fine 
ore in these pillars that can be gotten at reasonable cost, and it will be 
obtai#ed when the rush of the shipping season is over.—{Iron Ore. 


MENOMINEE RANGE. 

There is no question as to the future of the great Crystal Falls iron dis- 
trict. At present there are thirty properties being operated in the district, 
of which ten are shipping ore to market. Of the remaining twenty, spur 
tracks are being built to four properties; seven have well defined veins, four 
are on the line of railroad and the remainder are promising explorations, 
making it asafe prediction that the district will have at least twenty-five 
shippers before the season of 1891 is half over. Is there another iron ore dis- 
trict anywhere with such glowing prospects for future prosperity? The ship- 
ping properties are named as follows: Mastodon, South Mastodon, Dunn, 
Shafer, Youngstown, Monitor, Paint River, Great Western, Armenia and 
Mansfield. Following are the mines to which spur tracks are being supplied : 
Alpha, Hemlock River, Crystal Falls and Hollister. The properties located on 
the line of railroad are named: Night Hawk, Manganate, Lincoln and May. 
The properties which have developed enough ore to warrant a railroad, and 
which they can have when wanted, are: Monongahela, Atlas, Tobin, Lee Peck, 
Glidden, Mammoth and Junetta. The following are among the promising 
explorations going on in the district: Mastodon Mining Co., Wagner & 
Carey, Michigan Exploring Co., Charles S. Henry, Smith & Ray and Lustfield 
Exploring Co. There are several other explorations being carried on and 
more about to be started, which will help to make this the very busiest spot 
in the whole State of Michigan.—{Diamond Drill, Crystal Falls. 

VERMILION AND MESABA RANGES. 

There was great rejoicing on section 25, 63-12 a few days ago. The Great 
Northern Iron Co. has a lease of 400 acres in 25, 63-12, lying just east of 
the Eaton & Merritt and a few miles from the Chandler and other big 
properties. The company has been prospecting for a short time, cutting 
ditches across the vein and sinking test pits and a day or two ago uncovered 
what it was sure was the ore vein. It has uncovered 30 feet wide anda num- 
ber of parallel ditches have shown it to be of great length, exactly how far it 
extends being as yet, however, a mystery. The ditches have been cut only six 
or seven feet deep and for a good part of that distance have been in ore, all the 
earth stripping required on the vein being apparently two or three feet. The 
vein matter is a true soft ore, similar to the Eaton-Merritt in all points, and 
therefore a Bessemer ore of the highest quality. It is a little softer than the 
Chaudler. The company will push its developments more rapidly and will be 
ready for active business next Spring.—[Duluth Herald. 

The Chandler Mining Co., says the Duluth //era/d, has obtained control 
of the Pioneer mine, and as a consequence very active work in shaft sinking 
and developing is going on at this mine, and it looks even to a layman, as 





though it had a big future.’ [It is predicted that it'will prove as great a prop- 
erty as the Chandler. It has shipped nearly 10,000 tons this year, but next 
season will reach fully 100,000 tons. 

A gentleman closely identified with the iron interests of the Vermilion 
range in conversation with a Duluth Hera/d reporter as to the season’s output 
and the outlook said: “ Last year the total output of iron ore for season from 
the Vermilion range was in the neighborhood of 837,000 gross tons and this 
year it will show an increase of 40,000 tons. There has been 25,000 more tons 
mined up to date than the corresponding period last year. If the favorable 
weather holds out 15,000 more tons at'least will be shipped down from Tower 
and Ely. Shipments from Two Harbors’ docks to date are 775,000 gross tons. 
The Chandler has shipped over 300,000 tons to to-day, equaling its total of 
last year, which was 306,000. 

GOGEBIC RANGE. 

Pick and Axe says it is reported on good authority that Frederic Weyer- 
hauser and others have bought a controlling interest in the Geneva property, 
covering the southwest quarter of section 18, about two miles west of Besse- 
mer. The Geneva was one time consolidated wlth the First National and went 
down with the Burton collapse. It is well located, and now that it has the 
necessary capital backing it, there are good hopes for its developing into a 
productive mine. 

The men interested in the Geneva have added confidences each week in 
the ultimate importance of their property. An open pit only a few feet in 
depth just to the north of the high bluff and adjoining the county road, shows 
a good quantity of soft ore, similar to that found on the old Iron King when 
that property was first opened on the north vein. Provided the country road 
can be changed to run further north the company will do some shipping at 
the new find and they fully expect to develop a deposit or lens very near the 
surface.—[Florence Mining News. 

The shaft at the Daylight has now reached a depth of about seventy feet. 
At the depth of about forty feet the footwall was struck and the shaft is now 
following the same. It will be put down about too feet and then a crosscut 
will be run north across the formation. The north side of the shaft is in ore 
of a good quality, and from all indications a crosscut to’,the north will show 
up a fine deposit of ore. Capt. Brynes is very sanguine concerning the future 
of the property, and certainly he has reason to be: Good surface improve- 
ments are being made.—{Iron Tribune. 





To Develop Ontario’s Mines:— 

A committee appointed at a meeting of mineralogists held on Monday, at 
the Stock Exchange, Toronto, to report upon the advisability of forming an 
association for the purpose of aiding in the development of Canadian mineral 
resources met on Wednesday afternoon in the office of W. H. Lockhart Gordon. 
Prof. Goldwin Smith presided, and J. S. Lackie was Secretary. There were 
also present C. S. Morris, J. F. Lattimer, T. D. Ledyard, A. Harvie, Lockhart 
Gordon, and Prof. Smyth, Trinity College. The meeting was unanimonsly 
of the opinion that associated effort was necessary for the development 
of our mineral resources and for the dissemination of reliable informa- 
tion relative to the value of mineral properties which may be placed 
upon the market. A resolution to this effect was adopted. It was further 
decided to try and enlist the co operation of prospectors by requesting them 
to forward samples which might be placed on view at the rooms of the pro- 
posed association and examined by qualified analysts when necessary. C. §, 
Morris, A. B. Barry, Lockhart Gordon, T. D. Ledyard and Mr. Lackie were 
appointed to prepare a constitution and to report at a meeting of the com- 
mittee to be held on the 14th inst.—{Hardware, Toronto. 





Lake Superior Shipments of !ron Ore :— 

Lake shipments of iron ore from the mines of Lake Superior, for the 

season of 1890, up to Wednesday, October 15th, are as shown by the appended 

statement, condensed from the Marquette Mining Journal: 
MARQUETTE RANGE. 


AMECTICAN.......cceeeeereeeeeeees HOTteMs€....cecessseeree-s-+++ 9,124 Pitts. & L. Angeline......228,195 














Barnum ........ Lo | | ees 19,079 Prince of Wales..... .. + 24,518 
BMD sivinsnccnns 405 Imperial ...........c000 neesue SORE, UN .. 11,804 
TB icccccccnscoseesessecnes Re NE cs cctensacatcnivngoccuns Toe fae: 88,289 
Champion..............0cccc-0000»20 ® Lake Superior ............... BED.OGO TRODUDIIC ..cccccocccccecsescosees 153,206 
CSS ECS Top Sn IR ee 30,935 Republic Reduction Co.. 3,955 
SD MT eccatcotupasnsssannses tN SE I coscasvedutsaeuannsabanstennn CO aaa 78,330 
SS | ee 4,058 Marquette Ore Co.......... 2,243 South Buffalo................. 113,582 
EES REESE: 4548 Michigamme................. SOGGY WOSUMOORT, .cccconcseccnccssseces 115,077 
Hast New York cccoccsscseee 20,712 Milwaakee..........cccccccccce 24,698 WIth TOD wcccccccceccccccsscess 72,025 
ie ae 10,937 BUCMRUMEE. ....cccccesesce coves 63,708 ’ 
Grand Rapids............0«+ ee i ee 2,423 

Total, Marauett] RAMGe..cccescscrcceseccrsssvesossccseescvccesonecovececasencscscounss sonsonsveconccessoeseoes 2,260,245 

MENOMINEE RANGE. 

ATAZON. ..cccsccrersesseeereceees 30 610 Hersell...... sc cepethhiuahananannials ne a csetieie en 57,884 
DB SURBTED cecenesscvcnscessscceones 23,872 Irom River.........ccccrsrserees 128,934 Paint River ..............s0000. 48)259 
CRRA EE os ccscssarsssoscssnescscers 553,631 Ludington ......ccccssseeee OG | ee 8,239 
Commonwealth.............. ey ee BEGRR DORN vies ccsanecerannsasnnecs 18,188 
Co ES: ee ll. eee TC Pee 44,980 
DUD ........ccccreercccseseersseee 5EE,S77 MEBECOEOR...0cecccrevesccce verses 57,374 Sheridan. ..........00 seevcceeees 595 
PIOTORCE occcocsesccccccveceesess 73,178 Mastodon South ape | ae 113,734 
Great Western.... -- 62,691 Mallie....... see 27,211 YOUNGSTOWN .......ceeeeeeeees 35,300 
Half and Half.. & 616 Monitor..... 26,646 Walpole ........cccsccsscccscsooee 2,068 
Hamilton........ccceceeeeeeenres 17,582 Nanaimo .. 1,630 

Weta; PSR OATO TB iiss csonncnscscnssantucqnensunveniebuandeueiamsecensineessedbinsttoussesekoueelbanens 1,775382 


GOGEBIC RANGE, 


Anvil 97,526 TEUTORR wscocceccessee -. 23,750 Odanah.. 







Anvil No. 2 . 9,268 Father Hennepi ae 13,664 Pabst .. > 
Ashland. +» 334,590 Federal............... -- 13,675 Palms..... 75 
Aurora .. ...183.331 First National......... ss 105 Ruby ..... 8,913 
ee, are SS, 900 GOTMIRMED wccccsssnccevccssscces SATS BOCTIOM Bec ccecercsccsscncccsecs 84,478 
CATY.....ccccreerereneneres sensesers 62,368 Iron Belt.........ccceeceeeeeeee 90,527 Sunday Lake...........ccsses 1,393 
CODY... .ccccccvcceccccersccscsncess yh. tt ee te ee 23,840 
OS RE Sea are » 1,037 Mt. HOpe........cccssseeseeeeres S3,43l TOSOGR wvccccnsesssccscessscsees 38,439 
ON ESECE SEE RE ee oR | eee Gon. 05n Wet... ..nisesrondismataial 23,525 
Total, Gomeblc RAM e vceis.csscessccsesesssaccscnamonssssonnssenovescncesevenessesonenesspnnsssssscocasbinaensl 2,069,688 
VERMILION RANGE. 
CRN ois cntacctiensanenites 300,690 Minnesota Iron Co..........469,177 PiOmee.........csecsssesececeres 9,162 
Woted, Caralidem RO Wiss ccccccescnconsssscoancnsescesdcpesnsencccisensssncnsnassneusenssenincepninatalbeabanhal 779,029 
a Fi ians scccaxsenone cnc nevtnnenscasnnnncectindadsssnnaxses ‘ayncesbenneosensnningnncpnnabnanapasehiabeuiastatnal 6,884,344 


To corresponding Gate Of 188O.............ccccccrsrrcrrsesereterersetsesenceeoeessverecsoncess becsackenedhe 5,827,254 








6 Term Iron “Rapp Review. 











THE ANNAPOLIS ARMOR TRIAL. 





The tests of armor begun at the naval ordnance proving grounds under 
the supervision of Commodore Folger, Chief of Ordnance, on the 18th of Sep- 
tember, and continued and concluded on the 22d, were not only by far the 
most important ever held in this country, but were among the severest ever 
made anywhere in the long contest for supremacy between target and gun. 
The extent of the victory won by nickel-steel in this trial can be best shown 
by the illustrations herewith presented of the rival plates as they appeared at 
the end of the competition. 

The plates tested were a compound plate, having a hard steel face and 
wrought-iron back, made by Charles Cammell & Co., of Sheffield; a forged 
steel plate made by Schneider & Co., of Le Creusot ; finally, a plate also from 
Le Creusot, made from an alloy of steel with about 34 or 34 per cent. of nickel, 

Lieutenant W. H. Jaques, formerly of our navy, and now of the Bethlehem 
Iron Works, gives this description of the mode of manufacturing compound 
plates by Cammel and Brown: 

“The iron back is made by the ordinary method of manufacturing wrought 
iron plates, and is common to the two establishments. The method atpresent 
employed by Brown is to lay the forged steel face plate over the wrought iron 
plate, from which it is separated by a wedge frame round three sides and rows 
of steel blocks called distance pieces. Thus prepared, they are carried to 
the heating furnace, where, after covering all exposed steel surfaces with 
gannister, they are raised to the proper temperature and transferred 
to a vertical iron pit, where a hydraulic ram holds all the parts securely 
and prevents the bulging of the face plate. Molten steel, either Bes- 
semer or open hearth, is then poured into the space between the plates, 
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and after sufficient time has been allowed for it to solidify, the whole is placed 
in a hydraulic press of 6,000 tons’ capacity, and the thickness reduced about 
three inches. The plate is then finished by re-heating, passing through the 
rolls, bending, planing and fitting it for the service required. Cammell heats 
the wrought-iron plate to the required temperature, and rolls it into an iron 
mould that works on trunnions. The mould is then lifted by a crane to a ver- 
tical position and landed into a pit, where it receives the open hearth for Bes- 
semer steel which is to constitute the hard face. After solidifying, the plate 
is finished in the rolls. Two-thirds iron and one-third steel are still accepted 
as the best proportions. Both methods give practically the same results under 
fire.” 

The most famous producers of steel armor are Schneider & Co., of Le 
Creusot, in France, while in England,.Whitworth and others are well known. 
Lieut. Jaques says of Schneider & Co., that “besides possessing methods of 
composition, tempering, and annealing, and treatment generally, which no 
one has been able to equal, they have a valuable experience that enables them 
to rapidly increase the efficiency of their production.” This last assertion has 
now been strikingly verified. In manufacturing compound plates one diffi- 
culty is that of joining the iron and steel, whereas a Schneider plate is asingle 
ingot of homogeneous metal. These ingots, according to Rear-Admiral Simp- 
son, of our navy, “are cast nearly cubical in form. An ingot of seventy-five 
tons is usually heated about eight times before being reduced to its final 
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COMPOUND PLATE AFTER FIVE SHOTS. 


shape, after which the edges are cut off with powerful tools.” According to 
Lieut. Jaques, the difference of object in the two systems may be described as 
follows: ‘The steel face of compound armor contains about 0.7 per cent. of 
carbon, and its object is to deform or break up the projectile on impact, while 
the wrought iron back holds the plate together and keeps the steel up to its 
work; the iron back is not expected to be of much value in keeping out the 
shot after it has penetrated the steel face. Major McKinley, R. A., thinks that 


that the union of the two materials, steel and wrough iron, probably leads to 
complication and uncertainty in results. 

“ Schneider steel armor contains about 0.4 per cent. of carbon, and is very 
carefully tempered. The outer surface of the plate is slightly harder than the 
inner surface, and the object to be obtained is not only to destroy the shot on 
impact, but to present as great and nearly uniform a resistance as possible 
throughout the entire thickness of the plate, so that it may hold together till 
the shot is broken. 

“ Compound armor, therefore, shows a better advantage, so far as a surface 
work is concerned, when the projectiles are poor than when they are good.” 

It only remains to speak of the third, the one containing an alloy of nickel, 
The possibility of obtaining greater tenacity from such an admixture has been 
a subject of study and experiment in Europe fortwo orthree years. Schneider 
& Co. found that the tensile tests in certain combinations of nickel with steel 
were very satisfactory, and it is said that the ballistic tests with small plates 
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ALUSSTEEL PLATE AFTER FIVE SHOTS. 


yielded promising results. But no nickel steel plate of the size used at Annap- 
olis had ever before been subjected to a public competitive trial. It is said 
that the alloy of nickel in the successful plate is 3.24, with very much smaller 
percentages of carbon, silicon, and of manganese; but there is no official 
statement on this point. 

The three plates were each 8 feet high by 6 feet wide, the two Schneiders 
being 106 inches thick, and the Cammell 10.6 inches. They were 
bolted to 36 inches of oak backing, well braced with supports. The 
gun used on the first day was a 6inch naval breech-loading rifle, spe- 
cially constructed at the Washington Ordnance Factory for the pur- 
pose, and made about 14 feet longer than the standard gun of this calibre, 
so as to secure a higher initial velocity. The charge was 44% pounds of 
American cocoa powder, which was estimated to give a muzzle velocity of 
of 2,075 feet per second, and a muzzle energy of about 3,300 foot tons. Ata 
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R-FIVE SHOTS. 
trial against a similar Cammell plate last Spring at Portsmouth, the initial 
velocity of the British 6-inch gun was but 1,976 feet, and the striking energy 
2,800 foot tons. The projectiles used at Annapolis were Holtzer forged steel 
shells, made at Unleux, in France, 17 inches long and weighing 100 pounds 
each. The armor plates were ranged on the arc of a circle about thirty feet 
from the muzzle of the gun. 

Twelve shots were fired. First came three aimed in succession at the 
lower right-hand corners of the three plates; then three at their lower left- 
hand corners; three more at the upper right-hand corners; while the final 
rounds were at the upper left-hand corners. 

The first shot was at the Schneider all steel plate. The projectile perfor. 
ated the metal, and its point reached a few inches beyond into the backing, 
turning up a little ridge of surface metal around the orifice, but leaving the 
rest of the plate intact. 

The next shot was at the Cammell compound plate. It went clean through 
the plate and was imbedded in the oak backing, the point of the shell having 
penetrated more than two feet into the backing. The plate was splintered 
around the hole, and seven cracks were visible. 





compound armor has an advantage because its face is so hard, but considers 


The third shot was at the Schneider nickel-steel plate. The projectile was 
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broken, and part of it flew back 25 feet. The point got through the plate and 
just entered the backing, as in the all-steel plate, and as in that also the only 
injury to the plate was immediately around the hole. 

The second series of shots practically repeated and enforced the story of 
the first, and so it was with the third and fourth series. In each case the pro- 
jectile was just about able to pierce the two Schneider plates, or perhaps to go 
a few inches into the backing, but in no case did either plate show cracks. 
In one instance the projectile rebounded from the all-steel plate and in another 
it was broken, while the nickel-steel plate broke two projectiles. But the 
Cammell plate suffered more and more from each shot. At the second shot 
the projectile broke, but the cracks previously showing as dark lines became 
open fissures, and many pieces of the steel face were torn off. The third shot 
set the backing on fire and showed a mass of deep cracks in the plate. The 
fourth shot dismantled the top of the plate, stripping off the steel face from 
the upper holes and going clear through the target, backing and all, the 
largest piece being sunk in the hillside. 

The first day’s trial thus ended in the practical wreck of the compound 
plate and the triumph of the two steel plates, with the advantage rather in 
favor of the nickel-steel, as showing less injury, although it had allowed a little 
greater penetratiou of the projectiles. Four days later the trial was resumed 
with an 8-inch naval breach-loader, throwing a 210-pound shell, made by Firth, 
of Sheffield, on the Firminy process. Had a fifth shot been given instead by 
the 6-inch gun, it would have formed an ordinary test; as would have been 
only two shots with the 6-inch and one with the 8-inch gun. But the test was 
to be more exhaustive than had at first been intended. However, on account 
of the short range and the previous weakening of the plates, it was deemed 
prudent to use only 85 pounds of Duponts’ brown prismatic powder in the 
8-inch gun, which gave on initial velocity of but 1,850 feet. 

The first shot was fired at the center of the all-steel plate. The point of 
the projectile penetrated it and entered 414 inches into the wood backing, then 
rebounded, broken into three nearly equal parts. The edges of the hole were 
splintered, and four cracks radiated from it through the holes made by the 
6-inch shots and continued to the corners of the plate. 

The second shot was fired at the center of the nickel-steel plate. The 
point of the projectile reached about 11 inches into the backiug but was badly 
broken up, about a third of it remaining in the plate. What was most 
important, there were no cracks anywhere, and the only injury was the ragged 
edge around the orifice. The third shot was at the compound plate, and inas- 
much as it had already been nearly ruined, the projectile went clean through 
the plate, through three feet of oak backing also, through a part of one of the 
braces, and lodged unbroken 12 feet deepin the packed earth. Almost the 
entire face of the plate was gone, to the depth of three to five inches, irregular 
lumps clinging to the side supports. The wrought iron back of the plate held 
its place egainst the oak, but it had of course offered little resistance. Frag- 
ments of steel flew long distances, and a mass of them dropped in front of the 
plate. Thus the trial ended in the victory of the nickel-steel. Save for the 
8-inch shot, that victory would not have been so complete, since presumably 
the all-steel plate would have stood another 6-inch shot very well. The Ameri- 
can guns appeared to great advantage, as did also the Holtzer projectile; but 
the Firth shells did less well. Congress showed its appreciation of the value 
of this trial by promptly authorizing the purchase of $1,000,000 worth of nickel 
ore and nickel matte, so as to permit the alloy of nickel in the steel plates to 
be made for our new ships. This can easily be done, since the Schneider 
process of making steel armor is the one used at the Bethlehem Iron Works in 
its large contract with the Government for our new navy.—[New York Sun. 





PIPE-CUTTING AND THREADING MACHINE. 





The Wells Machine Works, of Fostoria, O., are the manufacturers of a new 
six-inch-and-under portable pipe-cutting and threading machine. The differ- 
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ent engravings showing front, side, and rear of the same machine. The espe- 
cial merits of this machine are, double application of power by means of worm 
aud worm wheel, eccentrically journaled to the frame, which can be thrown 


out of gear at will, and adapted to be operated by either crank, ratchet wheel 
or belt, and a spiral ball pinion, which can be operated in the same manner, 
thus combining fast motion for light work, and slower, powerful motion for 
heavy work; a screw feed cutting-off knife, traveling annularly, true, always 
in place and convenient to operate; a positive, instantly changeable, double 
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leader screw, adapting the machine to any size pipe, above and including one 
inch, or with but slight additional cost to any lead of thread in use. The dies 
are sectional and interchangeable, and can be sharpened by grinding, they cut 
a full and accurate thread at one cut, thus making it possible for the machine 
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to be operated by the unskilled. These machines are self-contained and are 
operated with ease. They cover the whole range for pipe fitters’ use, either 


for line men, pipe fitter’s shop, or the average machine shop. For further 
particulars and prices apply to Wells’ Machine Works, Fostoria, O. 











Steel Stay Bolts. 

Steel as a material for boiler stay bolts, is not meeting with unqualified 
success that has followed the introduction of the same metal for the plates of 
the boilers themselves, says the Progressive Age. More than one large rail- 
road company has abandoned its use after an impartial trial, and returned to 
sligo, or some equally good brand of iron. The objection to the employment 
of steel is the great number of stays which break off, after a service of only 
afew months. In one boiler we examined recently, there were no less than 
250 odd steel stay bolts broken, mostly in the throat sheet, and the front parts 
of the side sheets, after being in use nine months. The reason of this short 
life is undoubtedly the crystaline structure of steel, and the repeated bendings 
to which the stays are subjected, owing to the difference in expansion between 
the inner and the outer fire box sheets that they brace together. Several 
expedients have been tried with a view to obviating the destructive bending 
stresses, such as ball and socket joints for the stay bolt heads, etc., but nothing 
has yet been found to answer all the requirements. It is therefore safe to 
assume that as long as flat surfaces, stayed transversely by bolts, are employed 
in boiler work, just so long will there be trouble experienced with breakages 





—in other words, the evil is inherent, 
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BUFFALO MARINE FAN. 





The Buffalo marine fan, illustrated herewith, was designed especially for 
the West India fruiting steamer “Neptune,” and is located in the engine-room, 
arranged to exhaust the foul air from the ship’s hold where thousands of 
bunches of bananas and other fruits are stored. It has been found that 
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The Factory as a Nomad. 

A curious outgrowth of the rivalries of American cities, is the practice that 
obtains so generally of offering bonuses and pecuniary inducements to manu- 
facturers to move their plant. After a fire that burnt down part of a sewing 
machine factory the other day, the owners received so many proposals from 
aspiring cities that wanted to take them in, that they were obliged to publish 
a notice to the effect that only a small part of their works had been 
burned and that they were not open to proposals for adoption. Any 
factory or established business employing labor, cam have its choice, 
now-a-days, from a long list of cities, new and old, any one of which 
will give it a site for a factory, pay the expenses of moving, and per- 
haps contribute substantially toward the construction of a new 
building. People who own land, or are engaged in business in cities, 
realize that it pays them to have their cities grow, and they are willing 
to hire desirable inhabitants tocometothem. They rely upon getting 
their money back in the increased value of land, or the general 
increase in business. The result is the migratory disposition, already 
so pronounced in these days, is intensified, and it has become a 
familiar thing, not merely for individuals to move, but for great 
aggregations of workingmen to shift the scene of their activities from 


: one city to another, sometimes thousands of miles away. 
‘ Time was when, where the average man found himself living, 
° there he continued to live, unless circumstances of exceptional 
c urgency impelled him to change bis residence. It is different now. 


Fi Transportation has become so cheap, and travel so easy, that the ties 
of locality sit very lightly on the average Ameriean, and the fact you 
find him settled this year in New York or Pennsylvania, affords you a 
very uncertain basis for expecting to find him next year in the same 
place. When you hear of him again, if he hasn’t moved to Texas, or 
Tacoma, or Southern California, or Maine, or North Dakota, you feel 
that he must have had some exceptionally good reasons for staying at 
home. Men used to wag their heads and croak about the inability of 
f rolling stones to gather moss. We have changed all that. Moss is at 
a discount and there is a premium upon rolling.—([Scribner. 





THE clause in the River and Harbor bill, passed by the Fifty-first 
Congress, appropriating $350,000 for the purchase of the Portage 
Lake & River Improvement Co.’s canal and the Lake Superior 
Ship Canal Railway & Iron Co.’s canal, has an important bearing 
on the copper mining interests of Michigan. These canals connect- 
ing Pertage Lake with Lake Superior form a waterway across the 
Keneewa peninsula. They have always been owned by corporations 
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cargoes of fruit thus treated arrive in a wonderfully preserved eondition, 
the loss from decay being very slight, and far less than with the ordinary 
manner of handling during transportation. Fans used for marine pur- 
poses are not uncommon, but it is seldom that they are properly 
constructed for the work. In the above instance, as in most cases of 
ship ventilation, it was desired to secure a certain amount of air at quite 
a pressure when running at a minimum speed, hence it was necessary to 
build out of regular proportions for ordinary work. Its peculiar con- 
struction results in obtaining 2% oz. pressure at discharge and in 
keeping up a circulation of airin every corner of the ship. Aside from 
being utilized as a ventilator, the fan is arranged so as to serve a double 
purpose, that of a blower for the furnaces, the air being forced through 
the stoke hold to the fires. The fan replaces the air in the ship every 
minute and a half and is operated by a double direct connected horizon- 
tal engine of 12 horse-power. Each engine has ample capacity to drive fan 
independently. On account of the position these engines are used in, there 
being centinual motion of the ship, the greatest care and watchful attention 
to every detail entering into their construction is employed. For further par- 
ticulars address the makers, Buffalo Forge Co., Buffalo, N. Y. 


which exacted tolls for their use. When we consider that by far 
the greater part of the traffic of the copper district, which in 1889 
produced 86,000,000 pounds of copper, with its twelve or more 
mines and manufacturing industries, and 25 ooo inhabitants, passed 
through these waters, we appreciate as just and wise the Government’s 
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action in making the waterways free, the effect of which will be a benefit to 
the mining industry in that section.—{Engineering and Mining Journal. 





THE French mine inspector says that the sparks produced by the tools of 
miners striking against rocks are insufficient to ignite fire-damp, 
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THE ALMY WATER TUBE BOILER. 





The cut of a new type of water tube boiler, Darwin Almy, of Providence, 
R. L, patentee, is an indication that many of the so-called objections to water 
tube boilers for marine use has been overcome. 

Built by the Almy Water Tube Boiler Co., of Providence, R. I., it is made 
of either steel or wrought iron tubes, having fittings of malleable iron of the 
best quality, specially for their use from their patterns. The internal arrange- 
ment is of tubes vertical on three sides, then at sufficient height tubes hori- 
zontal. This forms the fire-box, the grate surface of which occupies 75 per 
<ent. of floor space of boiler, and representing about one square foot grate area 
as equal to 25 to 30 square feet of heating surface of boiler. Other advantages 
are the great number of square feet within the fire-box, where all tubes exposed 
to radiant heat are of small diameter, and the direct vertical flow of the pro- 
ducts of combustion are up, between and around the horizontal tubes, the 
under sides of which always present a clear surface to the heat, enables this 
boiler to be an extra quick steaming one. Steamships, torpedo boats, yachts, 
or merchant steamers provided with the Almy water tube boiler can have full 
nead of steam from banked fire in 10 to 20 minutes. 

The feed water is received at either front or back of boiler into lower 
manifold, passing first through a heater provided for that purpose, separate 
from but in connection with the boiler proper, from whence it enters boiler 
at a high temperature. The flow of water in circulation is continuous in one 
direction. Before completing the circuit the current of steam, containing 
water, enters the separator in front of the boiler, which takes the form of an 
involute coil. Here the dry steam rises to top of the separator where it is 
drawn off for engine power, and here, also, by the law of gravity, the water 
now freed from the lighter steam is returned to the circulation from the bot- 
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tom of separator to lower manifolds on each side of the fire-box. Repairs to 
this boiler are made under conditions of great convenience. A section of 
casing being unbolted, sections of boiler can be unscrewed, removed and re- 
placed by any handy engineer or fireman. When necessary, any section can 
be blocked off at sea, with the same celerity that a tube in other boilers can 
be plugged. Tube sections are always obtainable at the works, or can be cut 
anywhere and replaced in fittings. The sectional form of this boiler, though 
usually rectangular, enables a lengthening or a widening of shape, as certain 
spaces may require. They are built in sizes from three square feet grate area 
to 50 square feet grate area, with height in the sizes from 15 to 5osquare feet 
grate area, from 7'4 feet to nine feet; while floor space for largest size of 50 
square feet grate area requires but eight feet square. The weight of the Almy 
patent water tube and boiler, in the larger sizes, is about 400 pounds per 
square foot of grate area and from 250 to 350 pounds per square foot grate area 
in smaller sizes. 

The Tiverton steamer, Queen City, has one of these boilers and the captain 
reports, comparing it with his former boiler: The marine return tubular 
boiler weighed 22,000 pounds, water 11,000 pounds, total 33,000 pounds, grate 
area 30 square feet, heating surface 1,000 square feet. The steam supply was 
frequently insufficient. The Almy water tube boiler weighs 12,000 pounds, 
water 2,000 pounds, total 14,000 pounds, grate area 30 square feet, heating sur- 
face 700 square feet. The steam supply is now always in excess of the needs 
and it is necessary to partly close the dampers a great part of each trip. The 
coal bill has been lessened 22 per cent. and the dead weight 60 per cent. We 
raise in 10 minutes 70 pounds of steam from a banked fire and gauge showing 
no pressure, and the boiler has shown no priming. A little boiler, with grate 
surface 33 inches square, developed 30 nominal horse-power when used experi- 
mentally by the Hotchkiss Ordnance Co. Besides the Queen City, steamers 
Planet, Firefly, Sierra Nevada, and Dispatch have been furnished with these 





boilers, also L.. M. Kortright’s yacht Eclipse and some smaller vessels in the 
Western waters, and the company is now building boilers for the Woonsocket 
Rubber Co., to operate fire pumps independent of the main boilers, and for 
steamer Granite City of Westerly. 

These boilers are designed for 250 pounds per square inch steam pressure. 
Have been approved by the Board of Supervising Inspectors of the United 
States. There are numbers of them in use to-day in passenger steamers and 
steam yachts, resulting in economy in weight, space and fuel. These boilers 
are enclosed in sheet steel or iron casing, lined, where necessary, with fire 
brick and asbestos and throughout with asbestos. They are tested to 400 
pounds hydrostatic pressure, and with all furnishings, are delivered complete 
ready to place and unite to engine. The Almy Water Tube Boiler Co. are at 
47 Clifford street, Providence, R. I., and solicit correspondence. 





English Capital in American Industries. 

It is announced that the sale of the Roach shipyards to an English syndi- 
cate, which has been talked of for some time, has been consummated, the 
company which made the purchase having been organized, and nearly all the 
stock owned, in England. Thus another well-known institution passes into 
English hands, and we cannot help wondering where this movement is to stop, 
and how many of our “ American industries ” will be English industries before 
it does stop. It would seem as though it would be a good thing if less Ameri- 
can capital were invested in Western farm mortgages, and more in manufact- 
uring establishments. Of course, nobody expects the movement of capital to 
be controlled by what may be considered best for countries or communities. 
It will be invested where the best returns are to be had, security and conven- 
ience considered. Butit is a question if American capitalists have not neglected 
opportunities for good investments in industrial enterprises, which have been 
taken advantage of by others. This is due in great measure probably to laws 
which required various trust institutions, savings banks, insurance companies, 
etc., to invest their funds in real estate mortgages, municipal, State, or govern- 
ment bonds. As we have before stated, we do not believe that the investment 
of English or any other foreign capital in American industrial establishments 
is a good thing for this country; for we do not see how itcan bea good thing 
to have matters so arranged that our exports of things produced by American 
labor shall be paid for by dividends or profits made by other American labor, 
assisted by American enterprise and business management. If foreign invest- 
ments here were sufficient so that the profits on them would pay for all our 
surplus of farm product exported, we do not see how America could accumu- 
late wealth very fast. It seems to us we should simply be working for our 
board and clothes, so to speak, while the surplus produced would go abroad 
and we would get no return for it. Weshall hope that American investors 
may be brought to preceive that it would be a good thing all round were they 
to see to it that well-managed manufacturing concerns here are supplied with 
all the capital required for the full development of their business, and if it 
were supplied in such a way as it is being supplied by the Englishmen, instead 
ofsimply loaned at a high rate of interest, which must bepaid regardless of 
profits on the business, such investments would be found to give every 
reasonable security.—[American Machinist. 





Sample Item trom the Newspapers ot Fifty Years Hence. 

Considerable anxiety prevails over the non-arrival of the steamship 
“Electric Impulse” which left Liverpool fer this port 47 hours ago. She is 
now I9 minutes over due. Her owners say, however, she is a slow boat; and 
it may be possible that she was detained at Cable Station No. 10, in mid-ocean, 
where the African mails for America are transferred from the boats enroute 
to Greenland. She was last reported from Ocean Station No.6. Her electric 
motors, of which she has 20, are of 10,000 horse-power each, and are of old 
pattern. This boat, as slow as she is, is a wonder compared with the slow 
craft that ploughed the ocean 50 years ago, when steam was the motive power. 
The only part electricity played on steamers in those days was to light the 
boat, and the lamps gave a very feeble light as compared with the present 
system.—{Electric Age. 





The Niagara Falls Tunnel. 

Work has actually been commenced upon the Niagara Falls power tunnel, 
the first sod being turned by Mr. C. G. Gaskill, president of the power tunnel, 
with a silver shovel. Viewed from a sentimental standpoint, it would seem a 
pity that old Niagara should be put in harness and made to work in a proaaic 
sort of way, but all men are not of a sentimental nature, and the tunnel is 
simply a practical manifestation of the idea expressed by the enterprising and 
practical Yankee who, on viewing the Falls for the first time, remarked: 
““What a shameful waste of power.” If the enterprise is a success, this power 
will not be much longer wasted.—[Railway Review. 





THE complete novel in the November number of Lippincoti’s Magazine 
is contributed by Mrs. Jeanie Gwynne Bettany, the clever author of “The 
House of Rimmon.” The story is entitled “A Laggard in Love,” and the 
scene is laid in England, principally in what is known as the “ Black Country.” 
The homes and characters of the rustic people dwelling therein are described 
with a wonderfully graphic pen. Junius Henri Browne contributes a clever 
and appreciative article upon Balzac’s women, entitled “ Heroines of the 
Human Comedy.” A sketch of Balzac, whois altogether too little known in 
this country, and a description of his peculiar methods of work, is weaved into 
this very entertaining paper. J. P. Lippincott & Co., publishers, Philadelphia, 
Pa. 





EVERY time a cow moves her tail to swith a fly she exerts a force of three 
pounds. In the course of the Summer a single cow wastes 5,000,000 pounds of 
energy. The cows of America throw away power enough to move every piece 





of machinery in the world. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

W. H. Withgott is erecting a new iron and brass foundry at Easton, Md. 

Lill & Hillsley, of Philadelphia, Pa., will, it is stated, erect a nail factory 
in Kensington, Ga. 

The Tiffany Iron Works, at Tecumseh, Mich., has been incorporated, with 
a capital of $50,000. 

G. E. Wheeler and J. C. Keifer, Wilmington, Del., contemplate erecting a 
factory at Peidmont, Ala., for manufacturing a patent covering for steam pipes 
and boilers. 

The Edward Best Car Axle Box & Lubricator Co., of Ottawa, has been 
incorporated, with a capital stock of $25,000, and will manufacture car axle 
boxes and lubricators. 

The Folding Sewing Machine Co. has been incorporated, at Springfield, 
Ill., with a capital stock of $50,000. The incorporators are Marion O. Smith, 
Frank S. Smith, A. C. Smith. 

The L. P. Trottier Axe & Edge Tool Manufacturing Co., of Three Rivers, 
Que., has been incorporated, with a capital stock of $40,000, to manufacture 
axes, hammers and other tools. 

The Supply Manufacturing Co., of Pittsburgh, has been chartered, with a 
capital of $50,000. The directors are Wm. J. Hammond, Robt. A. Hammond, 
James H. Hammond and Wm. E. Justin. 

The National Railway & Street Rolling Stock Co., of Boston, Mass., will, 
it is stated, build car shops, provided the citizens of Galveston, Tex., subscribe 
for $100,000 of the stock in a $500,000 company. 

The Cardiff Rolling Mill Co. is the name of a $200,000 stock company 
organized by M. M. Duncan, H.C. Young, C. P. Moore and others, to manu- 
facture sheet iron and sheet steel at Cardiff, Tenn. 

A company is being organized at McKeesport, Pa., to engage in the manu- 
facture of iron safes. James Evans, W.C. Soles, T. D. Gardner and W. S. 
Chandon, of that city, are interested in the project. 

The Terre Haute Shovel & Tool Co., capital stock $100,000, have been 
organized at Terre Haute, Ind. The object of the company is to manufacture 
and sell all varieties of agricultural and horticultural implements and tools. 

An organization has been formed at Cincinnati, O., to build pipe works at 
Radford, Va., under the name of the Standard Pipe & Foundry Co. The 
amount of paid in capital is placed at $300,000, and the work of construction 
will begin at once. 

The Woodward Automatic Sight Feed Lubricating Co., of Chicago, has 
been incorporated to manufacture Woodward sight feed lubricators and other 
lubricating devices; capital, $100,000; incorporators, William Woodward, 
Walter A. Heath, C. T. Rausmusen and others. 

The Toronto Rolling Mill & Forging Co., of Toronto, has been incorpor- 
ated, with a capital stock of $200,000, and will erect works at West Toronto 
Junction. It will take over the plant and business of the Toronto Drop Forge 
Co., whose works have heretofore been in Toronto. 

The Harvey L. Hopkins Co., Chicago, is the name of a new concern which 
has been incorporated to manufacture automatic box adjusters and other tools, 
machinery and appliances, with a capital of $300,000, The incorporators are 
Charles H. Himrod, Kirk Himrod, Charles L. Hopkins. 

The Brosius Motor Sewing Machine Co., which was recently organized in 
Toronto, Can., with a capital stock of $300,000, have bought out the Wanzer 
Sewing Machine Co., of Hamilton, Ont., and will erect factory buildings at 
West Toronto Junction, to which they will transfer the Wanzer plant. 

Cartwright, McCurdy & Co., proprietors of the Enterprise Iron Works, at 
Youngstown, O., have plans drawn for a puddle mill adjacent to their present 
plant. It will cost about $50,000, and will consist of a three-high muck mill 
and twenty puddling furnaces. It will give employment to about 100 men. 





Enlargements, Additions, Removals, Etc.:— 

H. J. Mitchell, of Lehighton, Pa., will move his car-spring works to Annis- 
ton, Ala. : 

The Ironton Stove Co., of Ironton, O., is to remove its stove works to 
Wytheville. 

The Batesville Iron Works, Batesville, Ala., will add a foundry to its 
machine shops. 

The Mt. Joy Novelty Iron Works, of Mt. Joy, Pa., will, it is stated, move 
its works to Frederick, Md. 

The Louisville (Ky.) Pipe Bending Co. will enlarge its works and put in 
heavier punch and shears, also rolls for boiler work. 

The Herzog Manufacturing Co., of Minneapolis, Minn., will erect a two- 
story brick forge and machine shop, and a one-story foundry, at a total cost 
of $45,000. 

The Minneapolis (Minn.) Threshing Machine Co. will begin the manufact- 
ure of steam engines as soon as the necessary addition to their works can be 
built. The new plant will cost about $30,000, and give employment to some 
125 men. 

Isabella furnace (charcoal) of Joseph D. Potts, located at Barneston, Pa., 
which was burned down in January last, has been rebuilt of solid stone, with 
iron girders and iron roof, making it thoroughly fire proof. It will be put in 
blast in the early part of November. 

The Enterprise Elevator & Manufacturing Co., Cincinnati, O., are increas- 
ing their contracts for elevators each week. They have just made a contract 
for one of the largest elevators in that city to hoist an omnibus and two horses. 
The two young men connected with the firm have the necessary push to make 
the business a success. 

The capacity of the rolling mill of the Portage Iron Co., Limited, at 
Duncansville, Pa., has been enlarged by the addition of 17 more puddling fur- 
naces and another train of rolls. The works now contain 37 single puddling 





furnaces, 6 heating furnaces and 6 trains of rolls. The nail-plate train has 
been taken out and a 20-inch muck train and a 7-inch hoop train putin. The 
additions to the equipment of the mill increase its capacity from 8,000 to 21,000 
net tons of finished iron and steel annually. 





Furnaces and Works Starting Up :— 
Rebecca Furnace, of the Kittanning Iron Co., Limited, of Kittanning, Pa. 
which has been undergoing repairs for some time, has again been put in blast? 
After an idleness of nearly three years, the Continental Tube Works, ot 
Pittsburgh, Pa., are about to resume under new management. A party of 
Eastern capitalists, headed by T. B. Everson, of Pittsburgh, a former stock- 
holder and manager of the old company, will operate the plant. 





Genera! Industrial Notes:— 

The plans for a bridge across Saginaw river, at West Bay City, Mich., are 
now being drawn. The estimated cost of the bridge is $41,000. 

On one turn, last week, the rod mill of the New Castle Steel Co., at New 
Castle, Pa., turned out 210,318 pounds of finished wire, which is the largest 
amount made by one turn in the history of the plant. 

Savages have no use for machinery, but oftentimes civilized onesdo. The 
Egan Co., of Cincinnati, O., are shipping some woodworking machinery to 
Levuka, Fiji Islands, Pacific Ocean. Their foreign trade is quite heavy now. 

The United States Electric Light Co., of Cincinnati, O., have put in the 
Riverside Iron Works, Wheeling, W. Va., 80 arc lights and 100 incandescent 
lights; also for the Van Dorn Iron Works, of Cleveland, 300 incandescent 
lights. 

Notice is hereby given that the co-partnership heretofore existing under 
the firm name of C. H. Presley & Co., Cleveland, O., has been dissolved by 
mutual consent, Mr. H. F. Parmenter retiring. All the liabilities of the firm 
are assumed by Mr. C. H. Presley. 

One of the blast furnaces of the Isabella Furnace Co., at Etna, Pa., was put 
in blast on May 26, 1886, and since that date has produced 270,000 gross tons of 
mill and foundry iron. The other stack of the firm was blown in on August |, 
1888, and has made 175,600 gross tons of Bessemer iron. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock Pp. M., on the 3rd 
day of November, 1890, for all the labor and materials required for the plumb- 
ing and gas-piping for the United States Post Office building at Dayton, O. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock Pp. M., on the 15th 
day of October, 1890, for all the labor and material and fixing in place complete 
the low-pressure steam-heating and ventilating apparatus for the United States 
Court House and Post Office, building at Charlotte, N. C. 

The Francis Fritsch Manufacturing Co., office 289 McMicken avenue, Cin- 
cinnati, O., have completed and put in iron work fora new brew house for 
W. Schlee, Columbus, O; iron work and millwright work for Texas brewing 
Co., Dalas, Tex.; machinery for L. Hoster Brewing Co., Columbus, O.; mal; 
Louse, engine and boiler for Depinal & Reime Kamp, furniture manufacturers 
Cincinnati, O. 

The Westinghouse Electric Light Co. have made contracts to put in motor 
and other machinery for incandescent lights for Alex A. Arthur, general man- 
ager of the Middlesborough (Ky.) Town Co., in a very fine house he is 
building at Cumberland Gap, near the town of Middlesborough, Ky. Itis very 
seldom that any companies have contracts to put ina plant for incandescent 
lights in private houses. 

W. J. Burton & Co., Detroit, Mich., manufacturers of the ‘‘ Eastlake” 
metallic shingle for roofing and siding, also conductors, gutters and all kinds 
of roofing sundries are having a steady and satisfactory influx of business. 
The demand for the roofing seems to be general. Their orders are coming in 
briskly from different portions of the country and city trade is keeping pace 
with its past record, being steady and active, their recent shipments embrac- 
ing Ohio, Indiana, Illinois, Missouri, Kentucky, Georgia, Texas, Washington 
and numerous points in Michigan. 

The Mill & Mine Electric Equipment Co., of Pittsburgh, Pa., have just 
completed the equipment of the Summer Hill mines at Woodville, Pa., with 
an complete electric plant of electric mining machinery. The power plant 
consists of one 9xIo Junior Westinghouse engine, one 30 h. p. 3-wire, 4-pole 
Westinghouse alternating generator; six ‘‘ Hercules” coal mining machines ; 
a twelve foot Pollock fan, with a capacity of 30,000 cubic feet per minute; cen- 
trifugal pump, etc.; the mining machines and pump being run by 3 h. p. Telsa 
motor. This is the second mine that this firm has fitted up in a similar man- 
ner this season, the first being the Monongahela Gas Co.’s mines at Wheelock 
Station, Pa. A careful record of the work of the mining machines in this mine 
from July 1st to August 8th showed that each cut represented about one and 
one-tenths tons of nut coal. It was found that it was impossible to keep the 
rooms cleaned up of the coal] that was brought down fast enough to give the 
machines a chance to test their full capacity. Each machine is doing the 
work of from 12 to 14 pick miners. 
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Isaac BB. Potts Pipe Fittings. 
Consisting of Ells, Tees and Crosses, and the connecting of Iron Pipe without cutting threads 
and Lead Pipe without solder. For sale by the ISAAC B. POTTS PIPE FITTINGS CO., 
North High Street, Columbus, O.- 
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A CAREFUL ENGINEER, AND A SENSIBLE STEAM USER 





Patented Dec. 27, 1887. WILL ALWAYS USE THE BEST PACKING THAT THEY CAN BUY. Their attention is called to the special advantages of using ours. 






Sensible Automatic Packing. 


A combination of Pure Para Rubber for a core, that expands to twice its original size, always keeping the same size packing to the 
rod atalltimes. The Best Soft Long Fiber Flax, asa wearing surface that never becomes hard on any rod. And Japanese Wax for a lub- 
ricant, that Does Not Melt, and makes the packing impervious to Steam, Water, Ammonia, Oils or Acids. It does not belong to the num- 
erous family of cheap packings. It is the ‘° BEST” so is the “CHEAPEST.” It is both a Steam and Hydraulic Packing, and will pack a 
Steam. Water, Oil, Air, Ammonia, Alkali Smooth, Fluted, Out-of-Round or Vibrating Rod, and last four times as long as any other. It is 
sold on its Merits, or on 30.days’ trial. That always tells. 


Se SENSIBLE AUTOMATIC PACKING CO., 63 South Canal St., Chicago, III. 
BOLTON “S22000o°3 2° ee 
"fee HOT-WATER ~~... eee 
2° we san ome. HEATER 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 


Its Brick Casing entirely prevents loss of Heat in Cellar. COMBINATION 
Wrought Iron; therefore cannot Crack. : 


WEBER STRAIGHTENING VALVES. Sas Lachine 
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Send for Circulars. Best Independent Gas Apparatus 
D | - S - - For Country and Suburban Residences, Churches, 
e iol bd Ing IP Ing 0, Schools, Stores, Hotels, Etc. 
; : 3 y Over 20 Years in use, with never an Accident. 
88 Lake St., Chicago, Ills. 396 Wight St., Detroit, Mich. Average cost of gas, % cent per hour per burner. 
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as in the smallest and finestof metal work. 


JUST READY. The iron mines of the Central ACIDS. 


Price, $2.50. 


Free of postage to any address in the world. Vi rei Nn ia | ro n G O. ‘ situ ated j n 
The Metal Worker's Handy-Book; ATMherst and Nelson Counties,| “ —“"", 
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Receipt Book” and “The Metallic Alloys.”’ | UFAcTURING CHEMISTS: 


Illustrated by 63 engravings. One volume, 


over 500 pages, 12mo, elegantly bound in scar F t 1 ] ] t 

let cloth’ gilt, closely printed, containing a or par 1cu ars, app y O 
vast amount of valuable matter on all the 

Metals and Alloys, not tobe found in any 
other book in the English language. 
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HENRY CAREY BAIRD & CO., 45 Wall St., New York. | ALU MINUM 
Industrial Publishers, Booksellers & Import’s, ee | AS WELL AS THE BEST, 
| | Cowles Electric Smelting & Aluminum Co., 


810 Walnut St., Philadelphia, Pa, Stam afl Ornaments 
l j 
CLEVELAND, O. 


Te. oe mia x | _ Price, $2per pound for Aluminum contained 
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Galvanized Iron Cornices, 
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| JARECKI CHEMICAL WORKS, 
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Is rapidly coming to the front. 
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IRON AND STEEL MARKETS. 
Pic IRON. 


CLEVELAND (f. ©. b. cars, net cash): 
Bessemer, $19 20; No. 1 Foundry, $17 80; No.2 
Foundry, $16 80; No. 1 Gray Forge, red short, 
$15 80; No. 2Gray Forge, neutral, $15 30; No. 
1 American Scotch, $1780; No. 2 American 
Scotch, $16 80. 


CHIcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke is Daneman ies 25 
pH 00; Southern Coke No. 2 Foundry, $15 75 

1650; Southern Coke No. 3 Foundry, $15 25 
@16 00; Southern Coke No1, Softeners, $15 75 
@16 50; Southern Coke No. 2, Softeners, $14 75 
Ors 50; Ohio Silveries No. 1, $18 00@18 75; 

hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, $19 00o@1950 ; Ohio 
Strong Softeners No. 2, $18 25@1875; Lake 
Superior Charcoal Nos. 1 to 6, $20 00@2I 00; 
Tennessee Charcoal No. 1, $19 00@20 00; 
Tennessee Charcoal No. 2, $18 5e@19 50; 
Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@20 50. 


CINCINNATI pogerted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No.1 
foundry, $15 25@15 75; Hanging Rock Coke, 
No. 1 foundry, $17 00@1800; Jackson Co. 
Stone Coal, No.1 foundry, $16 9917 Ten- 
nessee Charcoal, No.1 foundry, $17 50@18 50; 
Hanging Rock Charcoal, No.1 foundry, $21 00 
@22 00. MILL IRons—Standard Southern Coke, 
grey forge, $13 25@13 75; Standard Southern 
Coke, mottled, $13 00@13 co ; Cold Short South- 
ern Coke, grey ferge, $1300@1350; Strong 
Ohio Neutral Coke, grey forge, i Ae 16 00. 
CaR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 00 ; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$21 50@22 50. 


BUFFALO te gee y by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 75@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $16 75 
@oo0 oo ; Ohio Softener No. 1, $17 75@o0 00; Ohio 
Softener No. 2, $16 75@ 00 00; Jackson Co, Sil- 
veries, $1800@19 00; Lake Superior Charcoal, 
$20 ooG@oo oo ; ‘Tennessee Charcoal, $19 oo@o0 00; 
Southern Softener No. 1, $16 70@00 00; South- 
ern Softener No. 2, $15 75@0000; Southern 
Strong No. 1 Foundry, $17 75@o00 00; Southern 
Strong No. 2 Foundry, $16 75@oo 00; Alabama 
Car eel, $24 0o@00 oo ; Hanging Rock Char- 
coal, $23 00@24 oo. 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hot Biast FounpDRy—Southern coke No. 1, 
$15 0o@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00o@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75@18 75; 
Southern charcoal, No. 1, $17 00@17 50; South. 
ern charceal, No. 2, $16 50@1700; Missouri 
charcoal, No. 1, $18 0o@18 50; Missouri char- 
coal,No. 2, $17 90G17 50. ForcE—Neutral coke, 
$13 a oy 00; Cold short, $13 75@1400; Mot- 
tled, $12 75@13 25. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 oo@19 00 ; 
Lake Superior, $22 50@23 oo. 


Str. Louis (reported by Rogers, Meacham & 
Shields): Hor Biast CoKE anp CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $14 75@15 25; Southern Coke No. 3, 
$14 25@1475; Southern Grey Forge, $1375@ 
1425; Southern Charcoal No.1, $17 18 00 ; 
Southern Charcoal No. 2, $17 00@17 50 ; Missouri 
Charcoal No. 1, $16 50@17 00; Missouri Charcoal 
No. 2, $16 00@1650; Ohio Softeners, $18 0@ 
19 - CaR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $21 75@22 25 ; Southern, $19 0@ 
22 50. ONNELLSVILLE COKE—Kast St. Louis, 
$5 65; St. Louis, $5 8. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$20 0o@20 50; Lake Superior (coke) Bessemer, 
$18 so@18 75 ; Katahdin (Maine charcoal), $23 50 
@24 00; Lake vy ay Coke, Foundry, all 
ore, $18 50@19 50; Lake Superior Coke, Found- 
ry Cinder Mixed, $00 co@00 00; Standard Ohio 
Black Band, $18 25@1875; Southern No. 1, 
$16 50@17 00; Southern Gray Forge, $145 
1500; Jackson County (Ohio) Silvery. $19 
1950; Old Car Wheel, $oo oo@oo 00. Connells- 
ville Coke, $4.80. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 75@ 
1525; Southern Coke No. 2 Foundry $14 25@ 
1475; Southern Coke No. 3 Foundry $13 75@ 
14 25; Grey Forge, $13 25@1375; Southern 
Coke Silver Grey,$14 -— oo ; Southern Char- 
coal No. 1 Foundry, $17 50@18 50; Southern 
Car Wheel, Standara brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; No. 2 Foundry, 
$16 00@16 25 ; Grey Forge, $15 00@15 25; White 
and Mottled, $14 o0@14 25; Warm Blast Char- 
coal, $19 00@22 00; Cold Blast Charcoal 


$74 00 
@29 00 ; Bessemer, $17 50@17 75. 


MERCHANT IRON AND STEEL. 





(ae 
ee Oe he SU a cccanscaseceal 2 35 


Round and Square, 


& 00 Tie tn ne er 
2 to 2% inch............. 

2% to 3% inch....... 
3® to q4inch......... 
4% to 4% inch... 
4% to 5 inch....... 








% to 1% inch 
¥% to ¥ inch 


PPP itt rears 


PPPS titi r irre rir r etree ree Tre 





HOt eee eeeeereeeeeeees 
StSNOOR EOE RRO OOOOOE EES OOOEOE Hees eeeeeeeeseenesees eee 


% tol 





‘ Heavy Bana, 
1% to 6 by & and 5-16 inch 
= 1% a ond’ 5-16 inch 
+) to % by % and 5-16 inch 

to % by % and 5-16 inch 


PPO OPOE eee eeeeeeeeeererees 


























Hoops. 
1% to 4, Nos. 13 to 15. 275 
1% to 2, Nos. 16 to 18...... 2 85 
1% to2, No. 19 2 95 
1% to2, No. 20 3 05 
1% to 2, No. ar 3 15 
1% to 2, No. 22 3 25 


15-16, 1 And 1%, NOB. 13 tO 15...-.cereeseees sreesses 295 
15-16, rand 1%, Nos. 16 to 18... 
15-16, 1 and 1%, Nos. 19 and 20 
15-16, rand 1%, No. 21 
15-16, rand 1%, No. 22 








































































CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Hoops, Wire of ail windstIren'end Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





AKRON CHEMICAL CO., 


PAINTS. 


Black Asphaltum 
Paints. All grades. 








150 State Street, AKRON, O. 






























































» NOB. 13 tO 15...ccccereeeee eonee 
%, Nos. 16 to 1 “ weve 
By BRO. TD GE BD vecsisecsececcocresscoccees savigdeverton 3 35 
Ay a aI... 3 45 , 
» INO. BBicrc0e 3 55 
18-16, NOG. 13 tO 1S .c..ccccccccesssesccccccccsccocecs ececcoe$ 35 imperial Car and 
1316, ta 16 =r +3 45 
13-16, NOS. 19 ANA 20........ccccecseeseseeneees maaiprenel 3 55 a . 
13-16, NO. BI ccccccccccccccccccccccccssccccscsccsscscsoes coves 3 65 ‘ 
13-16, No. 22...... oven 75 Bridge Paints 
9 NOB. 13 tO TS...ccccccccccccccesccccees cae aovanaead 3 45 
» NOS. 16 tO 1B......ccccccccrsccccsseecrccescccssessoees 3 65 
» — TQ RMA BWanccccccoscccccrcosccecsovsccccececcooes 3 3 
7 Fer eer scveuniioned soovesconencos 
of eo 3 95 
TI-16, NOS. 13 tO 15.....ccssseccecssrceesescessssenseocses 3 65 DALLIBA, CORRIGAN & co., 
11-16, Nos. 16 to I8........ eecvcececsvsecosescooscesncsones 3 85 
11-16, Nos. 19 and 20......... 3 95 DEALERS IN 
a 4 Bi vecccccssee 4 05 . 
So ee pivesebupaners covccees 415 P | 
Soe igtoig' ‘| Iron Ore & Pig Iron, 
» INOB. 16 £0 16..ccccccccccccccccccccccccccccecsceconsccooes 415 
%, gale ANA 20...rerrersrrersccesressserccssees eee S Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
» No. 2B. eosen sineneneeseensrntsnerneeneeeenneted 43 CLEVELAND, 0. 
? + 4 4 
Light Band. 
5] = : by % to 3-16 co pekebe 2 35 OGLEBAY, NORTON & CO., 
1% to 6 by Nos. 11 and 12..........0000 escemeineiewned 2 45 
1 to 1% by % to 3°16 itt....csssessseeeseeese, 255 Successors to Tuttle, Oglebay & Co., 
i to 1% we Ae reeks he ipsuncendubebesiedencsseteend 2 65 Commission Dealers in 
and 13-16 by 03-16 in 2 85 
% = $16 Ls pipe II an8 Wiisicccrtticosessecedect 2 95 5Kror Lal Ores, 
and II-1 So are g$ 15 
and 11-16 <A Nos. i BU BR iccciesconcst cceeS 25 FROM MARQUETTE, GOGEBIC AND MENOM- 
ANd 9-16 Dy % tO 3-16 im. ..ccecccscscccsssccereesees 3 45 INEE DISTRICTS, 
and 9-16 by NOS. 11 ANA 12...cccceseeee ccccceeeeS 55 OLEVELAND, OHIO. 
by % to 3-16 in 3 75 
by Nos. 11 and 12 3 85 
Wagon Sox Iron. J. H. OUTHWAITE. W. G. POLLOCK. 
% inch, beveled edge, by Nos. 11 and 12......2 95 J. H. OCUTHWAITE & CO., 
% om ns - - = or _. = Exclusive attention given to 
% inch, 13 and 14......3 45 LAKE SUPERIOR AND MENOMINEE RANGE 
Sheet lLron;: 
ere .5|arOorn Ore, 
ee SUING 00 | Perry-Payne Bild’g, Cleveland, O. 
BAO.. BB OD 2h. cnrc. ccovcscoccccncesnesscsevecscssnsnencesacosoes 3 20 
BE Disc cdinsnvacesnaceuticsescoussanssosnesdenensaveeel 3 35 
BED. Bi ccescevccesecccccvcceses 345 
iii cavssisntsibetsticenlosiinecsdtinetateaasiimamaendiegl 355 THE CONDIT-FULLER C0. 
Iron Boiler Plates. ¥ 
Tank, ¥ inch and heavier 2 80 2 
CMe e391 Pig and Bar Iron, 
¢ H wrens “ “ 4 05 
Extra Flange, 7 eaiae eubepunntocschecseees 4 
Solid Fire Box“ $30 CLEVELAND, OHIO. 
Steel Boiler Plates—1-4 in. and Eeavier. 
Zouk rserrevennneone epee ‘2 Pickands, Mather & Co., 
SELENA 3 70 
Marine Flange...... 47) TRON ORE - - 
SII «diac dancasusubibiadias sahasinkaanstieahiamnenidannnd 4 
i includes plates 90 inches — 7 — AND — 
go to n. O.neccccccees vvcccoes: ereecceess c Db extra 
96 ° 100 -_ wi emnain zc rH al ” PIG IRON 
4 i = a hes ng Rose thc special Corner Bank and Superior Streets, 





American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 


1to2in. inclusive.............. enanenasncnensonnennncced 09 
See A.) aa nnnesacnteccnnesncznninaecnececerees 
7-16 to % and 2% to 3 im.............000e pacbees sence IOS 


¥% togin 
to 11-16 and 4% 
to 6in 


3-6 in.......0. 














2 to 9-16 wide by 2 to % thick............... ‘maa 
Bessemer and QO. H. Steel. 


price, 


: 
H 
: 
o 








eee'e eoececcceeccecoccetocotccscsccse ene eoceceees pcsnnedeesces 16c 

obson’s ‘“‘ Best ”’ 
” og ER rs eeceesonensned 
Burden Boiler Rivets. 

, %, 11-16 and ¥ inches diameter...............4 00 

ridge , %, 11-16 and % inch diam............ 4 00 

SCRAP IRON AND OLD METAL. 

Net Toxs 

No. 1 R. R. wrought S@rap.........cccrceesseeeees $21 00 

NO. I WrOUGNE SCTAP.......cceccceesereeeeerereeeee 18 50 

No. 1 Machine cast SCTap.........ceceeeeeseeeee 13 00 


Iron axles. 





Axle turnings 

Wrought turning (free from cast)........... 12 00 
Cast DOTIMMB.00000000ccrcccercccccccccecsoccnccescces ene 9 00 
Uncut wrought iron boilerS...............ss00 13 00 
Steel boiler plates..............0....cccccsseseee eee 






GATS BAFOeccccorecccrcccrseereccccccscocccesesensessovsee 
Pipes and flues (Clean) 
, Lee 

Hoop and band iron............ 

DOE Beis cittendsvennesecsnscenassencannsennscesveonnes 
Wrought drillings 
ATION SEO cnciscccnsccessecctencasecoecesosesesnnees 


Reported by Messrs. BLACK & POLLOCK, Cin- 
cirnati, O.: 

ROTIFOR WOME OE nc ssereccecseveseivans. cnconsvenns 

No.1 Country Wrought 

DEO OR eR eO isccapcnssnsscnstccreccccsscceveces 

Machine Castings..............ccssece 

Hoop and ShEEet........seeeseereeseeseeereesseeens 

I TSI, vcks danctticccbsensn nenseviesenibene 

Wrought Turning..............cccereeee qpoeseceesses 12 00 





CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 





Ohio. 


PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Bullding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 


Tas. PatreRreon. &ales Agent 


Hoisting Engines 


OF ALL SIZES. 












Address, 


JOHN F. BYERS, 
RAVENNA, 0. 








H. N. HILL & CO. 


Manufacturers’ Agents’ for 


BOILER TOBES. 

PLATE STEEL. 

BoILER RIVETS. 

NORWAY IRON RIVETS. 

SMOKE STACK AND GASOMETER RIVETS. 
Bar IRON. 

BaR STEEL. 

STEEL AND IRON ANGLES. 

SHEET IRON. 

SHEET STEEL. 

RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BEAMS AND CHANNELS: 

STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 

PORTABLE FORGES. 

RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 


Telephone 95. CLEVELAND, O. 





Hartman’s Patent Inside Sliding Window Blind 


is pe ort 

ular Blin 
a America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
It, style, con- 
venience and 


Not Complicated. 

The Only 
Blind that is 
furnis’d with 
an automatic 


Leck, 
charge. This 
is an item of 
Immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & T- 
Sage Ife also, 
and the onl 

blind tha 

gives entire 
satisfaction. 

= Thousands 

= . . are in use. 

Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, **22se0"55* 
TWO BOOKS 


—FOR— 


Foundrymen. 











AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WBST. 


Treating of Loam, Dry Sand and 





Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


| West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtaining good, sound, clean c- stings, and 


giving detaileddescriptionform ing moulds 
requiring skill and experience. 
Alsocontaining a practicaltre ise upon the 


construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 
| CLEVELAND, O. 
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14 
MACHINERY SUPPLY MARKET. 
Anvils. 

American..... eb 
Wrights............ we «8 Dok 
Bellows, 

Hill’S.........00......dis 40 

Blacksmiths’ Bullock's... dis so&10 

MOUlde?O’..... ccccccccccecee coccceese vevees dis o& 10 

i vcscoumsesete 10@50 

Belting. 

Boston Belting Co’s standard..... dis 70 

: = 4 extra..... sancovenaguciid aie ss 
Hoyt’s Short Lap. ......cecsssersesesesesesesseneees 


Cleveland Rubber Co. extra standard_.dis cons 
Shultz Raw Hide Leather Belting, singe, 





84 
Shultz Raw Hide Leather Belting, —- 
and Light Double........ - ee 40 
Standard, oak tanned. 
Alexander Brothers’ pure oak tanned. . 8 45 
Blowers and Exhausters. 
B. F. Sturtevant’s...........< 
Boston er =. ego oe 
Buffalo ‘ 





dis 20 


sooo iS 
dis HY 








Borax. 


coececcceees 8 Bok @10% 





seeeee 








Chucks. 





Cushman’s xP jaw Independent...........s09+ dis 45 
bination. ..............004¢ ase dis 40 
= Scroll 
94 2 ed Brass Workers. 















































tlan 
nr a Drill 
Skinner’ 8 Seiiinntion Lathe... dis 33% 
Independent —- penveeesaseeuee "dis 4° 
a Universal Lathe.. dis 40 
os Drill ..ccccoscccccvvecescsccccscsccessesees dis 15 
Cutters and Reamers. 
Cleveland.........00.s.ccccccoee soccccccecccrvoserees dis 10@15 
Pratt & Whitney is = 
Brown & Sharpe, Milling Cutte aoa di ~ 
Brown TBroccovccees $15 
"Gear Cutters. eocconccvcnesed dis 15 
Crowbars. 
CaSt BtCel.......-cecccccccroccccreccccccnccccccccccssoceses bi) md 
Iron, steel] POimts........cecreccrreeseeseseeseeores : 
Drill and Drill Sockets. 
Twist drills. dis so&10 
dis 50&10 
dis 
dis | N 
dis 55@5s&5 
. 8 55@55&5 
Emery. 
No. 4 to No. 54to Flour, C. F. 
Ki $ ° 9 c aa? yf oe 
egs, B® D............ 
kegs # D........... ‘xe sie 2%c 
kegs # D.......... ac 5 c 2 € 
rofeans,10in case Cc 5c 
10 cans,less 
0. — c Io ¢ 7%c 
Emery Cloth and Paper. 
Barder, Adamson & Co........00.-+00+00++--di8 45@50 
H. H. Barton dis 50@5°&5 


Emery Wheels. 












































Vulcanite dis 10&10 
Files. 

BiIchOlSON........0000 seseeeeeeseeees Gis 60& 10@60& 10& 10 
- ZK. Prnceseccesesccscccsss ses seees dis 25 

Kearney & FOoot.........s00v+« dis 60& 1o@60& 10& 10 

Black Diamond................+ ais 60&1 10&10 

Arcade is 60&1 10&10 

TIED... cccccoccosssosecpcotecnocsooesneseneecsed 

Western 

Stub’s...... 

Grobet’s...... 






Revnolds Bros.’ Hand Cut 
Industry File Works, hand cut 
Hammers, 
BD, BD, Woeeceseccncnccccccccccsen vse cocccsccecvencccconsenccess! 
Atha new BOE, FRB, TS, WP Fereccccccseccecsseccconed # 50 
Heavy hamn.iers and sledges under 5 ny I 
over 5 Ibs 14c, new list. 





Jack Screws, 
Tilinois Bolt Co. list............c0+00» sereercescceesGld® FO 
Nuts and Washers. 


Size of bolt inches - ts 
SQUATE.......ceecereeeees i # . 
Hexagon ............... asi 11 A 


si 
In lots less than sos be. ’ e > dda § 
boxes add rc to list. 


Nails (wire.) 





seas ne ee f= Fens Nails, ® keg card rate 
Car lo 


a eee neeeeeeneree: 


















Oilers. 
dis 60 
IGT cctccoccscscccsccescoosaceesy enone’ dis 50 
No. 1, $3.60; ~— 2, $4.00; 
isahasnaupecesesecesne 8 1r9@10&10 
Packing, Steam. 
Boston aang Se dis 60 
American Pa ing Hemp eT. 8 Dr I 
Russia Packing «— “ eececececcnereeereser see 8 Brg 
Italian Packing omens . Pisgr4 
Plumbago ‘ee ae daipabounncen cocenseooosesesteoonnens 
ee a ee aE eer ® Ibso 
SquMTS Flas — acecocccccoccccccoceccoceccces B Ibso 
ON EE SS Bh: 2&24 
FERCOISIOL BUDE... cccccsccccccsccceconcscecsescnced @& hg 
Railroads, Fy to 6 Bs _ dis 60 
os to 7 Da.......... eoceceercoescesese 13 dis 60 
Pulleys. 
Iron oo. Walker List. 
Medart Pu 
Split Wood: I 


Iron, Thousand, list November 17, 



































dis 50 
Iron, Ordinary, Cooper’s Block and Carriage 
list November Ti ccaddensinerinisicoinsecnuseuseil dis 50 
Copper dis 50@s0&10 
Rope. 
Manilla, % inch and OVeT............00s0000 Dist 
Sisal, % inch and OVE ...........ccsccceseereeee Br 
Sand Paper. 
Rs Big Te i cececsisnccnnesecescoenensine. ssovccunnsennid dis45 
(= y “SS eee EReE Ee: dis4o 
New England Flint..........ccccesssesseessed dis 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular........cccccccreesssssereeecseeeee is 45 
bi Band dis 20 
- Scroll Net 
Hack Saw Stubs dis 20 
= TOT... cccecsncccecene-ceseeccee -coesses dis 20 
oe “ Star. dis 20 
Saw Swages Disston’s dis 20 
Atkins’ Cicular Saws...... dis 50 
- Mill, Mulay and Drag Saws..dis 40&10 
° WO0d SAWS....cc0c- seccssece ssccceee dis 40&10 


* Silver Steel 
Cross-cut Saws.. 

” Dexter Cross-cuts 

Diamond “ 










= I Handles 








+ Saw Tools ee: 

Perfection = = — ccscccrsecosenceee sooeed 

Detroit Saw Works, CRP OUIRE ..ccccssosecncceed dis 50 
INE Li csssenseesckesyebend Gis 35 25 


a ce “ce 


Wood Screws—List Jan 27, 1889. 
Flat head iron.... 
Round head iron 
WERE ROG WORR Bice ccccccoccocccccsectccccsscccces eseses 
Round head brass 


Anan eeeeeee cesses ees eeeeeseeesenceeseseseen eed 

















Machine, fiat head, MIR ccsshccastentcuunasneetuned 
Machine, round head, ERI aiscecsoneckosendansild 

Bench and hand— 
Lag OF COACH..........ceccereseereeee 
Coach, patent gimlet point.. 


Shovels and Spades. 





Ames’ list November 1, 1885.......ss-sescseesees dis 20 

TORIAAEER co anccnnoseccncocccncncannsasnanessonccosocassonced dis 5.25 

Hussey & Binns, railroad.........0ccceeoes dis 8.00 
Taps. 

Cards, Hand and Nut to 2 BR ccccssened dis 50 

Carpenters’ ” o oie 





Morse 
Pratt & Whitney 











BC. 


No. 12, Flax Twine, ¥ and Db Balls... ~ieaees 
No. 18 ya = My 8c 
No “ “ Ya di “ ..16c@27¢ 
2-Ply Mampi J & a4 > Balls (Spring Twine) 11¥4c 
SPiy TB BATIB 0. cccccccee cocccscecccees 12%c 
-Ply ‘ Ly D1 Batis suneunbibbcssessassauens @1ke 
tion Wrapping, 5 Balls to D............... 15s@16c 








FOR RENT, WITH POWER. 





SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 
now occupied by the Dangler Stove & Manufacturing Co. We shall take the 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 


oo feet, and an aggregate floor space of 24,000 square feet. 
will rent to the right parties about 5,000 square feet, with power. 


Of this space we 
The building 


is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 


purposes. 


is heated with steam, and has gas and water on all five floors. 


able. Apply to 


It is lighted on three sides, is equipped with large freight elevator, 


Terms reason- 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Cor. ST. CLAIR AND WOOD STREETS., 


CLEVELAND, O. 





























Vises. 
Solid Box dis 60 
Parker’s dis 
Prentiss. dis 20 
Stephen’s dis 250 
wrett's 8 4 
Miller’s Falls. dis 40 
Mersill’S....ccccccorcrerccccccererescscovecccscocscoes dis 10@15 
Howard dis 30 
Wire. 
New List, Jan. a 1884 
Brass and COPpEe§;. ...........sccsecssererseeceeees 
“— and annealed, a =. dis 1 
$7 
« Nos “ies Toe ; 
Coppered Nos. o to 18, market ist... dis 708 pa 
wanized Nos.0to 18  “ccccssens 








Tinned market No. 0 to 18........0000+ seeees dis 67% 
Cast steel dis 50 
Tinned Broom Wire............s+000 dis 70&5@70&10 
Annealed Fence, Nos. 8 and 9.......00. sessesees dis 75 
Annealed Grape, NOS. 10 tO 14..........ssereeees dis 75 
Stub’s Steel Wire regular........... -$6.00@D dis 3 
Wrenches. 
Coe’s genuine, ..........00.-.seeees dis 














Donohue’s Engineers 
Lamson & Sessions Engineers.... 
Billings | + Spencer’s Drop Forged 
William’ 

Alligator © _ 















18-INCH ENGINE LATHES 


THE 





~ Write for cuts and 
and power lathes, and machinists’ tools and 


With splined screw feed, with oe —_—- power cross 


feed and rod f 


HEAVY, ACCURATE, WELL-FINISHED. 


trices. We build a complete line of foo 


supplies. Catalogues free. 


SEBASTIAN-MAY CO., 


164 W. Second St., CINCINNATI, O. 





Webster, Camp & Lane Machine Co. 





MANUFACTURERS OF ; 


_ ‘Mining Machinery, 


eS improved Band Friction 


Machinery, 
Endless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets, Etc. 


@@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





Magnetie Concentration of Iron Ore. 
MONARCH SEPARATOR. 


Non-Bessemer converted into Bessemer ore upon a commercial scale, economical] 


fifteen tons per hour. 


Capacity 


Samples treated without charge. Correspondence solicited. 


H. E. COLLINS & CO., Agents, 


MAGNETIC SEPARATOR CO., LEWIS BLOCK, PITTSBURGH, PA, 





THE THOS.D.WEST FOUNDRY, cg 


CLEVELAND,O. 


a NS 


IRON.CASTINGS.. 


DAILY MELTING CAPACITY 7S TONS-~SPECIAL 
FACILITIES FOR ECONOMICALY TURNING OUT 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 








Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, ete. 


For handling materials of all 
kinds. 








) Send for 1890 Illustrated Cata- 
plogue. Address 


Pl The Jeffrey M’f's Co., 


183 East Ist Ave,, 


COLUMBUS, QO. 





OSBORNE & C0, 
Patent Attorneys, 
29 Euclid Ave. 









ATENTS 


Cleveland, O. §. and Foreign 
Patents lt Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Pateni Send for 
pamphlet. 


PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall 


Room 48. 











———«< 


yt ® (BORG 





RINNE INKS. 


» C/N C/NWNATZ7/.¢ 
A&W INK USED ON THIS PUBLICAT! 





—1= 


Don’t be Decelved. 
ll ineey The Cyclone Steam Flue 
Cleaner % the only Cleaner 
made giving steam a8 
motion the entire length ef the a 0. 
CRESCENT MFG CO., Cleveland, 








ESET <: 








seeeesesececeee 


Wrought, 
Wrought, 
Table But 
Regular i 
Light ins: 


se pe 
Light loo: 


Carboni 


Eberts } 
No. 1—Sla 
“A,” Striz 
“B,” Strir 
“C,” Striz 
Stringed, 


Asphaltur 
Asphaltun 
Coal Tar F 
Coal Tar k 
Coal Tar F 
Roofing Pp: 


Trace, 6%- 
Trace, 6%- 
Trace, 7-10 
German H 
German Cc 
Galvanizec 
Jack Chair 
Jack Chair 


Socket Fra 


Table......... 
Excelsior | 


Pails, wate 
Dairy, 14 
Fire 12 q 
Sugar .., 
Horse .., 

u 
Bugay .. 
Slop 
Commod 

Jars, slop, ; 

















































f foo 


0. 


oF: 


ery, 


riction 
Geared 
und or 


ulage 


Rope 


pinions 
gement 
and for 
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OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


ME AERATED FUEL CO. 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 
W. S. COLLINS, Tempce Court, 7 BEEKMAN ST., ROOMS 814-816, New York. 
Represented by | wi: PICKETT, ‘SON & CO., 170 Lake ST. CHicaco, iit. 
HALL STEAM PUMP CO., PittssurcH, PA. 


Also for Michigan and Indiana. ia, 
S7SEND FOR CATALOCUES.©e« 


CHILION JONES, Gananoque, OnTanio. 
G. M. SMITH, Los Anaexes, Cat. 





HARDWARE MARKET. 































































Augers and Bits. 
COMMON AUETS ANA DItB.......ccsceceeoeres oeneee dis 70 
IE Wacatctscanckpegnicbachnsnstinetuinintcesesssieted dis 60&5 
Cook’s Douglass Mfg. Co dis 55 
expansive Bits, augers and bits............ dis 25 
Expansive Bits os small, $18 ; 
large, $26 dis sOses 
Hollow Augers, ST cotaetetiaianion 10 
ee Augers, Bonney’s Adjust. an om 
10 
Hollow | Au rs, Stearns’ Adjust. $ 
doz = “ is 20&10 
Gimlet Sits common.......... per gross $3 00 
Standard Bit Stock Drilis............. 
Ship Augers. dis igh 10@rs&10&e 
Axes. 
Makers’ and Special Brands— 
First Levitt $8 doz $8 oo 
QERETS cececeesscsccevecescovee paabbusnbansnoveceseace doz $7 oo 
Full polished eevestaanoeetin eccevevccceececcccors 
Bolts. 
Cast iron barrel bolts.... 
Cast iron shutter seen, ete... esncees wocces 
Cast iron chain bolts... woneee eccceeeed 10 
Ives’ patent door Settee: neunin tie cocceccceees 8 60 
Wrought iron barrel bolts dis 
Wrought iron square bolts. dis 70 
Wrought shutter bolts......... eon ssngeeaal dis 60&10 
Sargent’s list 
Carriage, oa. new list.......... 8 70&10&7 
a common, n ist is 70 
age and tise, Philadelphia pat- 
= aaa dis 75&10 
Stove! DOlts...ccccccccceveccccccccccccreccce sscccccocce ses 
PICU BONES ..cccessececoces con ecesrsorsecesessensgueesed dis 60&5 
Machine......... eccceecceccesceces 00 scceveeese G8 7581 
nds dis 75&108&80 
Buckets, Elevator. 
dis so&r1o 
Butts. 
Wrought brass. dis ie Zot 
Cast brass, loose joint............-.000 secsseeee G8 33% 
Cast Iron— 
Fast joint, MATTOW........00serrees dis 10&5) 
Fast joint, broad.................scssssses: 8 50&1 
Loose joint. peiaanheses dis 70&5 
Loose joint, jap dis 70&5 
Loose joint, jap. with acorns............... dis 7e&5 
LOOSE Pin, ACOTNB......ccccceeerees .dis 70&5 
pan pin, japanned acorns....... dis 7¢&5 
se pin, aco acorns, jap. plated tips. dis 70&5 
Wroug t steel. 
Wrought, fast joint, narrow..... ..dis 
Wrought, fast joint, broad.. -dis 70&5 
Wrought, loose joint, broad dis 70&5 
Table Butts, back flaps, etc dis 70&5 
Regular inside Dlind......sc.ccssscccsecssses dis 7¢&5 
Light inside Dlimd............ ..cccccccssecssees dis 70&5 
Loose pe... cane dis 70&5 
TelgRt LOGOS WER cece coccccnccosscce coccneccossececess dis 7&5 


Carbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 


Per roll of 

Eberts Bros., Detroit. 500 sq. feet. 
No. 1—Slaters’ eeenenncspecocecencce seespecesonoenosesecoss $1.25 
“A,” Stringed Roofing, Light. ......c.-s.sccse 1.50 
‘“B,”’ Stringed Roofing, Medium............... 1.75 
“C,” Stringed Roofin eevy. ER 2.00 
Stringed, ResieSieet’.. Se adeenaxinaey Tee 


MILCELLANEOUS. 


Asphaltum, Trinidad Refined, # ton.....$30.00 
Asphaltum, Fine ay 8 ib .08 




















Cams TOL Pere, Fi, We Wissesinsseesesscsyceness c2 
Coal Tar Felt, 2 Piy, @ roll 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, ® roll 108 sq ft...... 1.85 
Roofing Pitch, Ree ai ae .09 
Chains. 
Revised List. 
Trace, 634-10-2........ 8 pair 1.03 
Trace, 634-10-3........ ® pair .92 essen § OGIO 
Trace, SRO aasantease 8 pair 1.11 
German HalterGhaim 1 list, june, = dis 50&10 
German Coil, list of June, 1887...... dis 0&1 
Galvanized Pump IUEIR coveccte secnncosessns te 
Jack Chain, Iron...... dis 75@75&5 
Jack Chain, Brass. 875 
Chisels. 
Socket Framing and Firmer.........c....c000 dis 75 
Socket Framing and Firmer, Buck Bros..dis 30 
ot oe irmer and Framing, L. & 
ecreceensoneescoccoccccces coccneced dis 3085 
Tanged nme s 40k&10 
Outilery. 

Table...... net 
Excelsior Pocket............ net 
Fibre Ware—Standard. 

mee Nos. 1 5. 

18, WALET, 12 Qticccccccsscsescevees 8D S.ncoce 
Dairy, 14 ete Oeeeceeeeeceeresensees % > * S = 
Mire 12 qt OO eeorescrccecocccceses sevece GD “ne-cc covers 

GRE -ssecsnndsnensiascnbatebessinsannes 
Horse derrcrermnanaen Pid wa ; . 
RR ee 2H BR 4 oo 
Cham nryrrsteseesaeevecnnenanessneess @ OO cesses svseee 
Slop 
BoD et SE eccccecoesccoss 650 750 8 50 

Jars, slop, 5 sae, 14 Qt..roomes 8 0059 08 10 00 





\ 

















Nos. I 5. 5X. 

Basins, wash— 

FOTG RI cco ccsiscctocneiiienseesios Sh 2 sme 

IZ AMCH,....cesroerereeroreseccosecees 225 275 325 

13 _— peosdeonceososepesmaneebeaeeness 275 3 4 ; 

Pe Ee e 
|. ener = EY soe 
Servers, DE i dsshanitdnckiniabseuenise axvim BD ccs 
Baskets, waste paper, 13 il cwies scone 6 00 .eeeee 
Spittons, “ Daisy,” pressed 
inch. 4 4 4 > 5 00 

FO ONG 1796 INMCH...cccccccccsccsccese i 

No.1 plain ; No. 5 decorated ; No. sx 
decorated. 

Gimlets. 

Nailand Spike...... dis I 
Double cut, low list ee 

Bee"? .ccce cececcrecccoesooeee ® gross $12, dis as@as&s 

Hanger 

Barn door, old = oe nam woseag oknhnen 
—— (Anti-Friction)... oe +. secceeesll 8S 60 
































Horse Nails. 
No.10o 9 8 7 6 
Puta SE. Dd 24 25 26 Banccccceee eastenstetnacd dis 40 
19 20 2I 23 dis 15 
ebbeoeseesanstates dis 25&10 
Horse Shoes. 
Burden, at factory 8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
factory 8 keg $4 00 
Mule Shoes, at factOry...........csecceees KEK $5 00 
Knobs. 
Carriage nned...........$ gross Soc dis 60&10 
Base, rub ter do aoa dis 70&10&5 
Hematite door scar"; new list.....di 
Door mineral............ cescesss 
Door Por. japanned. 
Door Por. nickle 
Door Por. plated...... 








Locks, Bolts, Etc. 


P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches 
Escutcheons and ke 









Padlocks and padlock keys dis 70& 

Bell pulls, mineral, porcelain and jet... ....dis 60 
Bell putls, genuine | ey dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine Dronze..............cceeeee dis 60&10 
Butts’ bronze plated dis 60&10 
Store door locks and latches............... dis 60&10 
Store door handles..................ceeeseseeees dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.............00«« dis 70 
Flush bolts, genuine | ERT A dis 70 
Shutter knobs. genuine bronze.............++. dis se 
Shutter bars, genuine bronze................... dis 

Sash lifts, genuine OE RES SY dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze..............0sess+ - = 


Drawer pull, genuine bronze 
Letter box paanee, genuine bronze... .dis cea9 
Barn door locks 














Bishop’s Buckeye Sash Locks......8 gross y~ 
Plumbs and Leve s. 
Standard list.. ... dis 70&10 
Pocket levels. dis 7o&10 
Davis’ inclinometers..............0..sceceeses dis 10&10 
Pumps. 
Cistern, best makers..................... dis so&1 


Pitcher spout, best makers dis ia ro@éomioBr0 
Pitcher spout,cheaper goods.. 7O@70&5 


Pokes, Animal. 


























Bishop’s I. X. I B doz $6 oo 
Bishop’s O E....... -B doz $5 25 
BISONS PAGROOT ace cccvesceccesccccsvoccsese doz $3 75 
Bishop’s American doz $2 75 
Rakes. 
Cast steel lis 70 
DSS EAE EEL LEE ALONE, dis 
Rasors. 
. R. To Razor Co dis 20 
ostenholme & Butcher............. $04: dis 10 
RAKES TABOT .00ccccererccccccceeccccces coe csoccsced 50 net 
Rat Killers. 
Beta wEOe Baccccesscseccchstcannccescnsenccecss 8 gross $15 co 
Scales. 
Hatch, Counter, NO. 17%.......sc0+sseee0 $8 doz $21 oo 
Hatch, Tea, NO. 161......ereceeeeees 8 doz $6 75@7 00 
Chatilion’s Grocers 8 
Family Turnbulls dis 30@30&10 
Scale ms, List of January 


dis so& 10@so& 1084 
Screw Drivers. 


Stan] R. & L. Co.’s Varnished 
DROID occcnnnnne enntien dis 65&10 
eater z & L. Co.’s Black Handles..dis 6o&r10 


Sets interchangeables............. ..8 dos $18 dis as 
Squares. 


12, 1882 








Steel and iron 
— wd yay I LE 
atry oveee and T 





sis 4541 
8. ° 



































Tacks, Brads, Etc. American iron cut tacks...........dis 674 &10&10 
Oc CRIT SIGIR ceescnritoesesosnecpoegesnesecnsensesovenqucl dis 50 
New List, Oct. 19, 1890. Copper finishing and trunk naiis......dis so&oo 
Anyvrics iron carpet tacks all kinds Cigar box nai dis i” 

dis 7o&10&10 Finishing a wail 
,9e* carpet tacks all kinds.......... dis 7o&10&io | Hungarian nails and miners’ tacks.dis CaMes 
¢v edes iron carpet tacks, all kinds Gimp, and ESE IE dis 708&5 
dis 70& 10&10 si CET sccccoicccotecent dis 66&10 
Swedes iron tacks.............0cccseseses dis 7o&1o&10 | Trunk Pie Clout mAiIS..........ccesss0es seveeeshi8 665% 
Swedes iron Upholsterers’ tacks..dis 7o&1o&10 | Tinned trunk&clout nails............ dis 66&10&10 
Tinned Swedes iron tacks... dis yo&ro@io | Basket nails dis 66&1c&10 
Tinned tsps iron Uphoisterers’ Chair nails is 66&1c&10 
tacks... is yo&10&10 | Commonand patent brads............dis 66&10&10 

MANUFACTURERS 
Works: SALEM, 0.; FINDLAY, 0. 


General Office: SALEM, O. 


BRANCH OFFICES: 


261 Broadway, New York. 209 Phenix Bidg., Chicago. 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 








We will make your patterns 
cheaper and better than 
can be done elsewhere. 


THE GOBRILLE PATTERN €0., 


CLEVELAND, O. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; 
DETROIT, Hodges Building. 


SEND FOR CATALOGUE. 


rokRnNE OU COE LES. 


St. LOUIS, 301 Roe Building; 








Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


aS@° Sole Manufacturer. 


iron. 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger ({) once in three weeks. 








PaGE. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
Si «, Get OR Rinse ceies sc cevctnessnccduevceutavenssoess, BO 
Acids — 
Jarecki Chemical Wks., Sandusky, O....... II 
Bath Tubs — 
tInstantanous Water Heating Co., Chica- 
BO, TIL... ..ccccccrssccccccccccors coccvccnecsoccsccesecccoeny 18 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland..............csceesseeess 
Books— 
Henry Carey Baird & Co., Philadelphia, 
PG co vvcceccnsccsscsccccesesscccsccevessecccsccecccocccsscosceee 
Belt Holders— 
*W. R. Santley & Co., Wellington, O........ 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 
Columbia Injector Co., Cleveland...... Biorece 


Penberthy Injector Co., Detroit, Mic . 
Wm. B. Pollock & Co., Youngstown, O..... 


Camp Stools— 

Acme Manusacturing Co., Springfield, O.. 
Chaplets— 

Forest City Machine Works, Cleveland... 









Chucks— 
* Parkin & Boswor'th Co., Cleveland............ 


Coal and Coke— 
ow & Wheeling Coal Co., Cleve- 
WAMG..o0..000 voccocees 





Cornice Work— 

W. H. Mullins, Salem, O.......00.cccceceereeeeeers 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O.........csss00 
Car Wheels— 

Bowler & Co., Cleveland.......... 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O........000eeeeeee 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 
Die Makers. 

Avery Stamping Co., Cleveland........... wanes 
Drilling Machines-— 

Universal Radial Drill Co., Cincinnati, O.. 


12 


14 


12 


Dry Kilns— 
*Akron Heating & Ventilating Co., AK- 
ron, 


£levators— 
L. S. Graves & Co., Rochester, N. Y......... 


Prrreerrrrrerirtttitiit ttt) 


Explosives— 
Hercules Powder Co., Cleveland......... eninaa 
Electrical Manufactures— 
leveland Electrical Mfg. Co., Cleveland 
rush Electric Co., Cleveland............sss0sse 


Elevator Buckets. 
Avery Stamping Co., Cleveland........00...-+. 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
Chicago, Il 
Emery Wheel Flanges — 
*Kdmund R. Ware, Chicago, I1l............ 
Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
Cleveland 
Union Electroty pe Foundry, Cleveland.... 
Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. 
Jas. Leffel & Co., Springfield, O................. 
Wm Tod & Co., Youngstown, O................ 
Skinner Engine Co., Erie, P&.........0..seee0e 
Aetna Machine Co., Warren, O... ... ae 
C. H. Presley & Co., Cleveland................. 
Woodbury Engine Co., Roceester, N. Y... 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, II11..............0+ peceposencsseceee 19 
Wan Duzen Gas Engine Co., Cincinnati, 
(Ee te IR Jegeeee 
Engines (Hoisting)— 
John F. Byers, Ravenna, O.............:cseseeeee 
Engines (Oil) 
C. H. Presley & Co., Cleveland, O.............. 
Zngineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 
*Curtis Regulator Co., Boston, Mass......... 
Sensible Packing Co., Chicago, III... ........ 
Ejectors— 
James Jenks, Detroit, Mich.....ccvssseseeeees 
Flue Cleaners— 
Crescent Manufacturing Co., Cleveland .. 14 
+Butman Furnace Co., Chicago, I11........... 
Files, Makers of— 





Reynolds Bros., Columbus, O.........066 cesses 20 
A. & H. Gough, Cleveland.................0sss0re0+ 12 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
For Sale— 


Foundries, Furnaces, Machinery, etc........ 16 
Foundries— 

Bowler & Co., Cleveland.............ss0++s: 12 & 16 

Thos. D. West. Foundry Co., Cleveland..... 14 


Foundry Cupolas— 

Victor Colliau, Detroit, Mich................ ne 00 
Feed Water Heaters— 

Stilwell & Bierce Manufacturing Co., 


BPBOON « Disiscanssensenssccncecnesusssescccqnenecses coors 20 
Laidlaw & Dunn Co., Cincinnati, O........... 18 
Cox & Morrison, Wheeling, W. Va............ 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Maszs......... 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 18 








Galvanizers. 
Avery Stamping Co., Cleveland................. I2 
Gas Machines— 
Detroit Heating & Lighting Co., Detroit, 
DME siiiiieiis dndivap ste cddevinccetpesetthe dusty ediciesasunen oo EI 
Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
PPR. cccancccise coccccsccestooe censscocceneven: 00: cecocccescosce 
Hose— 
Fabric Fire Hose Co., New York.............. 19 
Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O... 19 
Cambridge Iron Roofing Co., Cambridge, 
ES. At 19 
Garry Iron Roofing Co., Cleveland ............ 19 
Standard Iron Co., Bri a ee 9 
Thompson Manufacturin Co.,Cleveland, 19 
W. J. Burton & Co., Detroit, Mich............ 19 
Berger Mfg. Co., Cantom, 0...........csscseeeees 19 
Holton Iron Roofing Co., New Lisbon, O. 19 
Eberts Bros., Detroit, Mich.............000....--. 20 


Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 
Sy ow Norton & Co., Cleveland...... ae 
J. H. Outhwaite & Co., Cleveland....... 
Condit-Fuller Co., Cleveland, O........ 











Pickands, Mather & Co., Cleveland....13 & 16 

H. N. Hill & Co., Cleveland...............cscscsses 13 

ibn, Sas, ay, GAIN lcronccenhsateasescsscencosensces 13 
Lathes— 

Sebastian, May & Co., Cincinnati, O.......... 14 

H. L. Shepard, Cincinnati, O................ ence ES 
Manufacturing Sites— 

Chas. G. Eddy, Norfolk, Va...............ssse00e. 17 

A. Arnold, Versailles, M6O..............00+ secsccos 16 
Metallic Lath— 

*Cincinnati Corrugating Co., Piqua, O..... - 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 

BETO, O.. ccressverorcocsere 14 

*Copeland & Bacon, New York................. — 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 

Bree, Dissricsven 16 

Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............16 & 20 

Garvin Machine Co., New York.... ens 28 





C. H. Presley & Co., Cleveland, O 
Oil Fuel Process— 





Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 14 
Patents— 

Osborne & Co., Cleveland.........ccccccssesssseeees 14 

Wm. M. Monroe, Cleveland..................0000 14 

Thos P. Simpson, Washington, D. C......... It 
Patterns— 

Gobeille Pattern Co., Cleveland, O............ 15 


Pumps (Steam)— 
Laidlaw & Dunn Co., Cincinnati, O 














Rumsey & Co., Seneca Falls, N. Y..... 
Van Duzen & Tift, Cincinnati, O..... 
Printing Inks— 
Ault & Wiborg, Cincinnati, O........... waniwas 14 
Paint— 
Iron Clad Paint Co., Cleveland, O.............. 12 
Akron Chemical Co., Akron, O............eccc008 16 
Perforated Sheet Metal— 
Harrington & King Perforating Co., 
ce | ae ~ 18 
Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 11 
Pipe Cutting & Threading Machines— 
Wells Macine Works, Fostoria, O............ 20 
Packing— 
Sensible Packing Co., Chicago, IIl............ II 
Pipe Fittings— 
Taeee B. POtts, Columbus, O......cccccecercocecee 10 
Rolls and Pinions— 
Totten & Hogg Iron & Steel _Foundry 
Rica I RIMIETE IR; ccoacospavesstcnsanecnssbscoisn 20 
Railroads-- 
Time Tables, Etc............ ecccccesenccocccoces eccccces I7 
Railway Supplies— 
Bowler & Co., Cleveland.......sccccsccssssecsesseees 12 
Cleveland City Forge & Iron Co., Cleve- 
eS a poseoosenenoceseeesee 20 
Rivets— 
Forest City Machine Works, Cleveland..... 13 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— 
Peter Gerlach & Co., Cleveland................. II 
Saw Mills— 
Enterprise Mfg. Co., Columbiana, O......... 16 
Shafting— 
Fitzsimons & Co., Cleveland.............ccccce. 20 
*Brightman Machine Co,, Cleveland......... II 
Shapers— 
*J. Steptoe & Co., Cincinnati, O............... — 
Second-Hand Machinery— 
D. K. Norton & Son., Cincinnati, O........... 16 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... _ 
Detroit Heating & Lighting Co., Detroit, 
NOU sosas sha aseer coasrcicavaasbaaasaxchikaconstcgcoeiese:., Il 
Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn 12 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland................. 16 
F. A. Sackman, Cleveland, O..........0......006 12 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland....... 13 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
ae ee shabasindinasenas dnencsnasesssassseonsaniins © 
Sheet Steel— . 
Standard Iron Co., Bridgeport, O...... eccccseee 19 
Stampers of Sheet Metal— 
Avery Stamping Co., Cleveland.........0....... 12 
Stokers— 
Brightman Stoker Co., Cleveland............. 18 








Stove Pipe Crimiers— 

Acme Manufacturing Co., Springfield, O.. 10 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland...............+ 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 
Turnbuckles— 

Cavelané City Forge & Iron Co., Cleve- 

an 


Central Iron & Steel Co., Brazil, Ind. iaeenie 
Tackle Blocks— 


12 








Water Gas Furnaces— 

W.S. Hutchinson, Chicago, I11........c000.00++ 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 
Wire Goods— 

OH. Powell B Co., Toledo, Ou...0..crccecsesreeesseee 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 


Salem Wire Nail Co., Salem O................... 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind i 

sicinhabn ces. etek obeiecaah sebansuibnabamasttianisuecaenedines ves ove see I 

Egan & Co., Cincinnati, O.............ccseessseees 19 

G. H. Scanlan & Co., Portland, Me............ 16 

*Battle Creek Machinery Co., Battle 
MEUg EN aievurdcsccsicvicets dsecsecespuicsasbasssce 12 








A GREAT BARGAIN in second-hand Plan- 

ing Mill Machinery, Engine, Boilers, 
Shafting, etc. A complete outfit at one-half 
its value. L.S. CoLBURN, Agent, 87 Prospect 
St., Cleveland, O. 





(7s OF DUNN’S HOISTING MACHINES, 

with over 40 feet ofchain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


WANTED 


ANUFACTURERS AND IMPORTERS 

of Glass, Tin and Queensware, Drug- 
gists’ and Stationers’ Sundries, Wooien and 
Iron Goods, Chemicals, Toys, or anything 
carried by General Merchandise Stores, to 
mail us Catalogues and Price Lists. W.S 
BLACKSHEAR & CO., Jobbers, Waco, Texas. 


[NDIANA MACHINE WORKS 








ORT WAYNE 
INDIANA 
BUILDERS 0O 


a ——— 


cE wood WORK! 
~~ Bk SACHIN 


SIRCULARSE 








SECOND-HAND MACHINERY. 
NO. ENGINES, 

12—35 h. p. Richmond Machine Works ...........9300 
33-60 to 70h. p. Horizontal Side Crank.. ‘ 
49—5e to60h. p. Horizontal.. 







S1—10 to 12 hh. p. Side Crank .. 
14—150 to 20h. p. Horizontal 
130—25 h. p. Horizontal Side Crank........ 


10h. p. Balanced Side Crank 
202—20 hh. p. Center 
2h. p. Center 
28—20 h. p. Center 

I2h. p. Center 
-16h. p. Center 
211—16 h. p. Center 







203—20h. p. Center 
204—20 h. p. Center 
205—20 h. p. Center . 
MOPr"ED hs Bis COMGOR CPI cscs ccsnsssnecsococcocescosesess y 
STATIONARY BOILERS. 

i he 2 eae 100 
103—75 h. p. Tubular.. .......... . 450 
123-35 h. p. Tubular, 2-flue.. - 25 
hap ES RE oS SRS ee apeeteanay 276 
175 & 176-2 75 h. p. Steel Horizontal Tubular, 

AC 


7 . Horizontal, 6-flue., 
Is3—40 h. p. Horizontal Tubular......... 
199—30 h. p. Horizontal Steel Tubular 








1 : 
135—25 h. p. Portable Engine and Boiler, ** 500 
14-10 h. p. Portable Engine and Boiler, ‘* 300 
15s—12 h. p. Portable Engine and Boiler, ** 275 
8-10 h. p. Vertical Boiler and Engine, Base 300 
Portable Locomotive Style Boilers. 

48—10h. p. Portable Fire Box, skids............... 150 
133—18 h. p. Fire Box, ae a 225 
153-25 h. p. Fire Box, wi 
WWI—10h. p. Fire Box, ad 
200-20 h. p. Fire Box, wheels. 

6-35 h. p. Fire Box, skids. 

78—15h. p. Fire Box, si 
83—-H0 h. p. Fire Box, 4 

48—l0h.p. Fire Box, 7” 
113--Is h. p. Fire Box, rad 
101—25 h. p. Fire Box, se 
116—16h. p. Portable, ee 
165—-12h. p. Fire Box, ee 

VERTICAL BOILERS, 

25—15 h. P. Single FIUe.....cccccecccooccesseesse 10 
BRB—1O Th. Th, MURAIO MP NIIO acscasansaansosesnsncvgaaeacon ccc 00 
134-15 h. p. Steel Vertical Submerged Tube.... 175 

MISCELLANEODS, 


I.&8., Graham Single Surfacer and Matcher. 400 
Adams 6-Saw Gang Lath and Picket Mill 
ew ** Scientific’ 


Grinding Mil } 
Seed Oil Cake ding Mill for Cotton pa 





styles new boilers and engines 


" D. K. NORTON & SON, Cincinnati, 0. 


CLEVELAND BUSINESS DIRECTORY, 


Bolt and Nut Works. 
he UPSON NUT CO, Manufacturers oj 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Coal, Iron and Ore. 


Pswanns. MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 











— 


Foundries. 


be & CO., Car Wheels, Patent Chiileq 
Frogs, and all kinds ofcasting. 9 Winter, 











Hardware and Iron. 


LEVELAND ROLLING MILL CO., manu. 
facturers of Steel and Iron Wire and Stee} 





Tire 





————. 





Machinists’ Supplies. 


| a" & BOSWORTH, 9 and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. ce 











— 


Steel Stamps and Stencils. 


eg J. H. & CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Punches 
and Numbering Machines. 





92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


\ I, J] EBSTER,CAMP & LANE MACHINE 
Founders and Machinists, 12 Main:st, 














" 
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Keep at 


By o1 


Exp! 


ONLY 


Will last ft 


The Clevel 


Co: 















26 inch Band 6aw, ee gee! ca 


30 inch Band Saw, - - - § ag 
36 inch Band Saw, - - pe - 105 
Planer Planes 24x9, - - - - 120 @ 
Planer Planes 18x5%, - - - - &a 
1zinch Buzz Planer, - - - - 85 © 
jig Saw, 6 saws, - - - - - 6a 

ron Saw Bench, 3saws, - - . Sa 


Other machines in proportion. All of oy 
machines gauaranteed to give satisfaction 
Send for circulars, special cash discounts, 
etc., before buying. 

G. H SCANLAN & CoO., 
96 & 98 Preble St., PORTLAND, Me. 









 - 





ee See ST ae 
ON’T buy a SAW MILL before writing 
catalogue and prices of the New Bucker 
Address ENTERPRISE MFG. C0, 
Columbiana, Ohis 


STEAM ENGINE\ 
For Sale at Bargains 


= 








WOODBURY ENGINE C0, 


Rochester, N. Y. 


—— 


MISSOURI. 





Coal, Iron, Lead and Zinc field 


Immense idle wealth awaits 

capital. Correspondence sul 

ited. 
A. ARNOLD, 








Geologist and M. E,, 







Lock Box 46, VERSAILLES; MO 


——_— 

















UNION, 
ELECTROT-YPE 
FOUNDRY 


TELEPHONE 2139 
LE\ E 
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Keep a Record of Your Insurance 
ine, Flow By ordering one of our Improved 
sas | Expiration Registers. 
at ee Blanks for all the essential points of each 
ee policy. 

Sciasai | ONLY 50 CENTS (Postage paid). 

slit ah Willlast for years. Sample leaves sent on 

’ Supplies, application. Address 

= _ The Cleveland Printing & Publishing Co., 

*k Punches 

a Cor. Wood and St. Clair Sts., 

€ CLEVELAND, 0. 

222 |GASOLINE and 
GAS ENCINES 
















Our new Engines are hustlers. A 6x7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60 cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 





TRAVELERS’ RECISTER. 
Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 

N. Y. & Pitts. Express....... ts38am 25am 
Fast N. Y.'& Pitts. Express*io 55 a m coopm 
ee See esecceces 4oam 
Pittsburgh Expresg............ 25pm 
Youngstown Local............. 05 a 
Mahon’g div. & Pitts Local *I1140am 
Mahoning Val. Accom........ 14 30pm 
Pittsburgh Express............ I20pm Iriopm 
New York Express............. CO DP MB sccceccovcseee 

*Daily. +tDaily, except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Railroad. 
(Standard Gauge.) 
Depart for— 


Zanesville and Coshocton—6:50 a. m.., 3:00 p. m. 

Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 

Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20p. m. 

Bedford—6:50 a. m., II:I0 @ M., 1:30 Pp. M., 3:00 
P. M., 4:40 p. Mm., *5:45 p. m., 6:20 p. M. 10:35 


Pp. 

m. 

Newburgh—6:15 a. m., 6:50 a. m., II:10 &. m., 1.30 
P. M., 3:00 Pp. Mm., 4:40 P. M., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:0o a. m., *8:10 @.m1., 10:30 &.m., 1:05 p. 

M., 2:35 p. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 a. m., *8:10 a. m., 

10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 P. m., 

6:30 p. M., 7:10 p. m. 

Trains marked * run daily. 

Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 

Valley Junction Mail......... 725am *%30pm 

Mariet Tress..... *1115am *245pm 

Bal‘o. & Wash. ress.... *430 pm *1025am 

Cleve. and Canton Express f630pm {815am 

*Daily. tDaily, except Sunday. 

J. T. JOHNSON, J. B. CAVEN, 

Gen. Supt. Gen. Pass. Agt. 
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@ under each article the names and addresses 
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e THE BEST MANUFACTURERS. 
© Qmplete in One Royal Octavo Vol.of over 1000pp. 
® frice inCloth,§5. in Leather.$7. 

° INDISPENSABLE 

® to Buyers of Articles inall lines and 

e Invaluable as a Statistical work. 

@ - Orders received at office of this Paper - 
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Wheeling & Lake Brie Railway 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 


AND DAY COACHES BETWEEN 


E C0, 


Y. 

——— a 
Rl, 
Linc fields 


awaitisl 
ice solit 


Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


LD, 
i M. E. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A.G. Brarr, 


ba AS. M. HAL 
Craffic Manager. J : 


Gen’! Pass. Agent. 





LLES; Mo. 














om PS E: Aust & CLARK 


PLECTROTYPE 
Bead NC RAVING co. 










LITHOCE 









From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 745am/|ds525am 
more, Washington, Phil- Iispm| 1z50pm 


adelphia and New York.) dir 1opm| 635pm 


45am)| 1250pm 
Wheeling and Bellaire. lispm]| 635pm 
EE TO WO savsccomenceces 

Alliance Accom............. 3 25pm) 1o10o&m 
Ravenna Accom............. 500pm| 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernonePan Handle Route 


Cleveland & Pittsburgh R. R. 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
and the East. 
The shortest anc 
quickest Route to Pitts. 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct. 
Depart. 








No. 62, Accommodation. ........000.000+ + 605am 
No. 72, New York & Pitts. Express....* 810am 
No. 70, Pittsburgh Accom.............++++ *I1 25am 
No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua Accommio................+- *420pm 
No. 74, Youngst’n Ex..........scccesseeseeees t 600pm 
No. 68, New York & Pitts. Ex............ I100pm 
Arrive. 
No. 61, N. Y. & Pittsburgh Express...| 515a ™m 
No. 71, Youngstown Accom............0++ *715am 
No. 65, New York & Pitts. Lim........... *gs5sam 
No. 67, Pittsburgh Accom............csss«. *12 45pm 
No. 73, Leavitssburgh Local..........+00 *21I0pm 
No. 63, New York & Pitts. Ex............ *650pm 
No, 75, Mantua ACCOML........ccccceeeeeeees *720pm 
No. 69, Youngstown Express............. t910pm 


*Daily. Daily, except Sunday. 
Baggage checked through to all points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TUCKER, Gen. Supt., Cleveland, O. 
W. C, RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fert Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 oes sHorter BETWEEN 13 


Fort Wayne and Indianapolis, 
Than any other Route. 
22 





MILES SHORTER AND QuickER DD 
/BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 





For Cuyaho Falls, Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti. Louisville, Indianap- 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls, 
Akron, Orrville, Muiull- 
ersburg, Gambier, Mt. 
Vernon and Columbus 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 
go,and all pointsin the 
West and Northwest. 


d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 


Depart. 


800 am 


d 7 coam 
d 800pm 


540pm 


rispm 


800am 
325 pm 











— THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, Ww. KE. 


RICHARDS, 
Pres. and Gen, Mgr. 


G.P.&T.A 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 

Through valleys green, ’mong mountains ser- 
‘he ple’s favorite route I ween, [ 

The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOE, A. E. CLaRK, 
Gen’l Supt., G.P.&T.A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 














Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 





J. Roprvson, Receiver, JNO. J. ARCHER, 


"Go South, Young 
Man!” 


The Honorable Chauncey M. Depew, in an 
Address to the Alumni Association of 
Yale University, said, of his 
recent Tour through the 
Southern States: 


“The net results of this visit to 
the Sourn, to my mind is just this 
—that the South is the bonanza of 
the future. We have developed all 
the great and sudden opportunities 
for wealth—or most of them—in the 
Northwestern States and on the Pa- 
cific Slope, but here isa vast country 
with the best climate in the world, 
with conditions of health which are 
absolutely unparalleled—with vast 
forests untouched, with enormous 
veins of coal and iron which yet 
have not known anything beyond 
their original conditions, with soil 
that, under proper cultivation, for 
little capital, can support a tremend- 
ous population; with conditions in 
the atmosphere for comfortable 
living Winter and Summer which 
exist nowhere else in the country : 
and that is to be the attraction for 
the young men who go out from the 
farms to seek settlement and not by 
immigration from abroad, for I do 
not think they will go that way, but 
by the internal immigration from 
our Own country it is to become in 
time as prosperous as any other sec- 
tion of the country and as prosper- 
ous by purely American Develop. 
ment.”’ 


Go to Virginia- 


Where the Development is the 
Widest! 

Where the Opportunities are the 
Greatest !! 

Where all are Welcome !!! 


FROM,.BOSTON AND NEW ENGLAND, 

Go via Merchants’ and Miners’ Steam- 
ship Line, via Norfolk ; Pennsylvania 
R. R. via Norfolk, or Washington, or 
Harrisburg ; Balto. & Ohio R. R. via 
Shenandoah Junction. 


FROM NEW YORK, NEW JERSEY, PENNSYL- 


VANIA, DELAWARE, MARYLAND, 

Go via Old Dominion Steamship line 
via Norfolk ; Pennsylvania R. R. via 
Norfolk, or Washington, or Harris- 
burg ; Balto. & Ohio R. R. via Shen- 
andoah Junction. 


FROM OHIO, MICHAGAN AND THE WEST 
Go via Pittsburgh, or via Chattanooga, 
or via Ashland. 


For all information, reference book, 
mineral maps, etc., apply at Agencies 
Norfolk & Western Railroad, 


290 Washington St., Boston. 
303 Broadway, New York. 
1433 Penna. Ave., Washington. 
67 East State St., Columbus, O. 





Columbus,O. Gen’l Pass. Agt 


General Offices, ROANOKE, VA. 
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THE BRIGHTMAN STOKERis tHE BEST 


Ss ae a -G , ee  O  e e een en) ee ek On ae ee De 


RIVER ST. 





ptive PAMPHLET. THE BRIGHTMAN STOKER C2: CLEVELAND, ONIO- 





@& Send for Illustrated Catalogue. 


New York City Office: 


RUMSEY & COMPANY, cimrtep.) 


Centrifugal, Rotary and Piston Power Pumps, and 
PUMP ae tae 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


16 Dey Street. Factories: Seneca Falls, N. Y. 














Gi FORATED METALS of "esc He HARRINGTONS KING PERFORATING = 





284.PearI-St.,"cor.: Beckman, “NEWTYORK. 




















WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON SRGIE, 
The Hamilton Blast Furnace Engine. 


Hydraulic Cranes and Accumulators. 
S@ Heavy special machinery generally. Send for illustrated catalogue. 













2 pes 
€ 
= 


» SKINNER ENGINE C0,ERIE,PA. 





Maniacturers of PORTABLEMSTATIONAR' 


> ENGINES~BOILERS 


SEND FOR CATALOGUE. 
§ NEW YORK and NEW ENGLAND OFFICE: 
—$— — C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 


| SI [Ny over 3400 IN USE. 















STEAM ENGINES, 2" 


300 Lagonda Avenue, . ° 








3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 





For sale by C. H. PRESLEY & CO., 


150 to 2000 H- 
FOR ROLLING MILLS AND ALL OTHER 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 
CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS.-— = 
ENGINES ALWAYS IN STOCK. — 






ht and Horizonta!, Station- 
‘ortabie and Semi-Portable 









SPRINGFIELD, O. 














a _ ————— le ea 
PUMPS OF EVERY 


24 So. Water § St., Cievellaed. oO. 
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- For Baths and Domestic purposes. 


SE SERIPTION. Na OPE 








THE INSTANTANEOUS 


WATER HEATING CO,, |Ly 


210 Mlinois St., CHICAGO, ILL., 


Manufacturers of the 


DOUGLAS & ACME 
Instantaneous Water Heaters, 


Used with Gas and Gasoline 





=xHROUL=ES, 





Stump he & blast. | <semith = a ciate 





4a rte. 











f STRONGEST and SIFEST a 


Rnowsn to the 


= POWDER, FUSE, CAPS 
Electric Mining , Goods 


AND ALL TOOLS FOR STUM? BLASTING 
THE GREAT STUMP AND ROCK FOR SALF BY THE 
ANNIHILATOR. HERCULES POWDER COMPANY 
40 Prospect Street, Cleveland, 
J. W. WILI-ARD: Manage*/ 


dh 
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No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, and matches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 


oll 





THe EGAN Gowran, 


Builders of the Largest Line of Late Improved 


WOOD-WORKING += 


NOS. 261 to 271 WEST FRONT STREET, 
Cincinnati, Ohio, U. §. A. 


Send for Catalogue and Prices, 





























Y. 
= Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. IN THE UNITED STATES. 
— | EASTLAKE METAL ROOFING os 
= ao J EA AFAY-S 
td] = PIA TER 7} y quneanaaaeae 
ee E | eas 7 
" GARRY IRON AND STEEL ROOFING COMPANY, 
AR! The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
RS : MANUFACTURERS OF ALL KINDS OF 
> fron and Steel Roofing, Crimped and Corrugated 
“a Siding, tron and Steel Tile or Shingle, Fire- 
ee | Proof Doors and Shutters. Iron 
CE: Ore Paint and Cement. 
RY, Iron Frames for Roofs and Buildings. 


The Bey roofing 


ManuractuReD BY 


senor 


Pricts © 
way. J. BURTON X CO.-, 


Calvanized Iron Cornice Works, DETROIT, MICH 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING, 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 











All my Iron 
and Steel is re 
rolled and box 
annealed, wel] 
ainted on 


| SYKES’ 


IMPROVED & 
‘Best Roof in a SYVOS 


)_ the World. % EZ 
Suitable forall ia hy, 2) as So / 












classes of 


| buildings. nary SS s S 
asy put on. ious 44 aare Linseed 


SYKESs rRON & srmEx RoorFincGe coO., 
Send for Circular and Price List, NILES, Oo. +» and CHICAGO, ILL. 


and mention this paper. 
A 
-O: 
SIDING, AGENTS WANTED EVERYWHERE 


“ Treated ” COTTON, Rubber Lined 
Fire and Mill Hose. 


Fabric Fire Hose WOecs 
{3 and 15 Park Row NEW YORK, N. Y. 
















CORRUGATED 









JOLTON [RON ROOFING 


] ROOFING CEILING &c. 














Pea 
. 5 


iin ERS 7 Maton: jg 


"ROLLING MILL WORK 


pares TRE EA Raul 


WMB bJe)m nolo eae YOUNGS TOWN, O. 








No. 152 MERWIN ST., CLEVELAND, O. 
@@ Send for circular and price list No. A 

















CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 
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The BERGER MANUFACTURING COMPANY, CANTON, 0. 
ING until you 


pA \ BERGER DON’ T make arrange- 
have seen ours. 


LOCK SEAM ments for ROOF- 
It Excels all other Metal Roofs. 





CAMBRIDCE ROOFING co., Cambridge, O.. 


Manufacturers of 
ee Rolled, Crimped 


ea Kot orrugated and Beaa- 
oofing, Siding and Ceil- 
~~ 2 STEEL A SPECIALTY 


@@Send for Descriptive 
Catalogue. 


STANDIN C 
ROOFING 


CROWLS PATENT 


SEAM ie eS 








FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 


Chester Stee! Castings Co., 
WORKS: OFFICE 
CHESTER, PA. b4o7 LIBRARY ST.. PHILADEL?P1A, PA 








Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO., { Epfisdeiphie. 


Chicago 
Horizontal OTTO Gas En 
Vertical O TO Gas Engines. 


Twin Cylinder OTTO Gas Engines. 








1,2,47 "0, 16, 26 AND 60 HORSE-POWER. 
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STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





g£ 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 


CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 






CUTTING & 
THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 in. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 








Printed in the Highest Style of Art, by 
[ A | A tl t lf ES The Cleveland Printing & Publishing Co., 
Cleveland, O. 








eel Tackle Block. 


ye CLEVELAND TWIST DRILL CO., ="1P""| 9 pETRoITsctEncHe 





som mon arwocon Cop, Lake & Kirtland Sts, Cleveland, 0, vam ror oso 





f EN HALF THE COST of hoisting saved 
\I ) to Machinists, Builders, Contrsctors 
and OTHERS. Admitted to be the 

reatest improvement EVER made 
in Tackle Blocks. Write for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 








Khe Hart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Jj- WENDELL COLE, M. E., 
Box 152, Chicago, Dl., or Box 84, Columbus, O. 
a@r-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof. Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: 

The next Injector ‘tested was the Penberty—size B—a 
machine which not only worked most easily—being per- 
fectly automatic within a wide range—but also with a 
high degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 Ibs. and 
with steam pressures varying from 45 lbs. to go Ibs., the 
proportion of water forced to steam used rises steadily, 
while the duty or work and the efficiency as a boiler feeder 
undulate—the efficiency of 99% per cent. as recorded in 
table XIV— being a phenomenal result.’ 


PENBERTHY INJECTOR CO., l17 7th St., Detroit, Mich. 


Cc. H. PRESLEY & CO., Agents, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 


use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 











PRESSED WROUGHT IRON OPEN TURN BUCKLES. 








The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealers, even in sniall towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, OHnio. 





WELLINGTON 


Belt Holder, 


Recent Improved. 


BETTER THAN LOOSE 


REYNOLDS BROS., 


MANUFACTURERS OF 


poe Hand Cut Files 


AND RASPS. 


We solicit the commercial 





trade only. PULLEYS. 
183 & 136 N. Water St, | Shite Beit trom Driving 
COLUMBUS, OHIO. Pulley. 


Old Files Recut and Balt sons, when machine stops ont tes dacs 

: until machine starts. Sim e, cheap, easil 

Warranted Superior to operated. Sent on approval. Thoumnds a 
any Machine Cut and | use. Address 


Lead Tempered in the 
market. Send for price W. R. SANTLEY & CO., 


list. Wellington, OQ. 











Awarded he CRAND PRIZE at the Paris Exhibition. 








“ns es 
OFFICE & WORKS 


SHEARS Wiesner ERS, | 
Soyeezers &° Row FETED M dcute ere 





Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 








W. S. HUTCHINSON. 325 Dearborn:st., Chicago. 
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OL FITZSIMONS & Co. “TRON 


Manufacturers 


DRAWN SHAE TING cree 


CLEVELAND, OHIO, 
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